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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were thus withdrawn preliminarily.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



(nim 1993) xudng 0,01 mg/l, can cif vao kha nang dinh luong cha cdc phuong phap
phén tich hién dai c6 thé dp dung rong rii. Hoa Ky ciing da giam gi6i han cia As
trong nudc udng tir 0,05 mg/l xuéng 0,01 mg/l vao thang Giéng nam 2001. Néng do
As dugc ch&p nhén t5i da trong nuéc udng & chau Au va Nhat Ban 1 0,01 mg/l, con
néng d6 t61 da tam thdi chap nhan cho nudc uéng & Canada 13 0,025 mg/l. Su ha
thdp giéi han cho phép ctia arsen trong tiéu chudn nudc uéng & nhiéu quéc gia ngay
lap tic dua dén su ddnh gid lai cdc tinh huéng di xay ra. {4]

Trong khi nhiéu qudc gia phat trién dang tim céch gidm cdc gi6i han tiéu
chudn cla ho theo kip v6i gid tri cia WHO, thi nhiéu nuéc dang phdt trién bi anh
huéng bdi nudc ngdm chita arsen, lai muén gift tiéu chuén hién hanh 1a 0,05 mg/l.

Cho dén nay & ving Pong Nam A, su nhiém bin nudc ngim bdi arsen da
duge khao sat kha ddy du & Bangladesh, An D6, va Théi Lan, nhung con han ché &
Nepal va Myanmar. O An Do va Bangladesh, arsen trong nuéc ngidm c6 ngudn goc
dia chat tir cdc ting chifa nude tr nhién véi nong d6 trong nhiéu méiu tir 0,06 dén
1,86 mg/l, vuot xa gid tri cho phép cia WHO vé néng do arsen trong nudc uéng
(0,01 mg/). Tuy nhién & Thai Lan, sy nhiém bén arsen trong nguén nuéc do hoat
dong ciia con ngudi tir viéc khai mo.

Céc nghién ciu & bang Tay Bengal (Kn Do) cho thdy dan s6 thuc t& ding
nudc giau arsen (ham lugng As cao hon 0,05mg/1 theo tiéu chudn quéc gia) 1a hon 1
triéu, va 1,3 tri¢u ngudi dung nudc chita As cao hon 0,01 mg/l. Théng bio méi day
cho bi€t c6 mat arsen trong nudc udng & bang Tamil Nadu v mot s6 bang khic cha
An Do, quy két su nhiém bén nudc ngdm 13 do cdc hoat dong cong nghiép. Tai An
b, use tinh khoang 220.000 ngudi trong s6 5 triéu dan bi phoi nhiém da cé nhiing
ddu hiéu cia bénh ngd doc arsen man tinh.

Hién tuong 6 nhiém arsen trong nuéc ngdm Bangladesh dugec md ta 1a mot
trong nhiing trudng hop tdi t¢ nhat véi s6 lugng ngudi bi ngd doc khdng 16 trong lich
str the gidi: ¢6 téi 90% dan s (khoang 130 triéu nguoi) ding nudc tir 8-12 trieu
giéng khoan nong phan bd & 61 trong s6 64 quan cia nudc nay. Cho dén khi phdt
hién ra arsen trong nudc ngdm vao nim 1993, nudc giéng khoan vin duoge coi 1
nguén nudc udng an toan & diay. Nam 1999 da xdc dinh dugc khoang 28-35 triéu
dan bi phoi nhiém nguén As cao hon 0,05 mg/l va khodng 46-57 triéu dan bi phoi
nhiém As trén 0,01 mg/l, khoang 100.000 d6i tugng da c6 biéu hién clia bénh ngo
doc arsen man tinh. [5] Sy kham phd vé nhiém bén arsen quy mo 16n & Bangladesh
da bdo dong su can thi¢t d6i véi viéc danh gid nhanh tinh trang cia céc tdng chifa
nuGe sa béi & khip the gidi.[4]

Tai Hoa Ky da xac dinh duge khoang 13 triéu dan, hdu hét & cdac bang phia
T4y bi phoi nhiém As tir ngudén nudec udng véi ham luong cao hon 0,01 mg/l, mac du
nong do As nay thdp hon nhiéu so véi liéu luong giy ngd doc & mot sé khu vuc nhu
Bangladesh va Tay Bengal.[ 6]



Nhiém bdn As & Ronphibun, Thdi Lan bit ngudn tir viéc khai mé thiée chia
arsenic va arsenat hoat déng hon 50 ndm trudc day. Hién nay cic ving mo nay da
tré thanh nhitng ao chita nrdc mua tu nhién, As sa ldng theo dong chay gdy 6 nhiém
cic giéng khoan néng ma dan dia phuong ding dé khai thic nude cho sinh hoat.[5]

Tiéu ban quan tric nu6c cta Thai Lan da tién hanh cac khdo sét tir nam 1993
dé xac 1ap quy mo nhiém ban arsen trong nudc ngdm & quin Ronphibun, thudc tinh
Nakorn Si Thammarat. Ham luong arsen cao hon mitc cho phép clia tiéu chudn nuée
sach Thai Lan (0,05mg/1) c6 & hon 90% s0 gi€éng khoan ndong va ciing ¢6 nhitng
“diém néng” trong dat véi ham lugng arsen cao hon 1.000 mg/kg ddt. Khao sat méi
day trong khuon khd hop tac véi JICA (Nhat Ban) da xdc nhan sdu ving cé “diém
néng” vin con phai duy tri nhimg do dac kiém sodt 6 nhiém. Khéo sdt vé sitc khoé
thang 8 nam 2000 udc tinh khoang 6.120 ngudi trong sé 24.566 doi tugng bi phoi
nhiém arsen da c6 nhimg dau hiéu ctta bénh nhiém déc arsen man tinh.[6]

Danh gid nhiém bén arsen ciing da dugc tién hanh & Nepal do nén dia chit &
nuéc nay chung véi déng bing song Hang clia An Do va Bangladesh. Ban quan 1y
cép thodt nuGe Nepal v6i su hd trg cia WHO di tién hanh nghién ciu ¢6 hé théng
vao nam 1999 vé nhiém bédn nudc ngdm do As gay ra & cdc quan Jhapa, Morang va
Sunsari cho biét hdu hét cdc mau bi nhiém bdn As déu duoc tim thiy xung guanh
viing déng bang song Koshi thudng bi ngap lut. Kiém tra cdc miu nuéc ngim tat 17
quan cho thdy néng d6 As cao trong nuSc ngdm c6 & cdc quan Nawalparasi,
Rautahat, Bara va Bardia. Mot s6 giéng khoan khic thuéc du 4n cdp nuée sach va vé
sinh do thi FINNIDA (Phédn Lan) dugc kiém tra va khoang 3% s& giéng cho nong do
As len t6i 0,17 mg/l. Mot cude khao sat doc 1ap ciing cho biét khoang 3% trong s6
1.142 ngudi duge kiém tra di c6 ddu hiéu nhiém doc arsen & thé thuong tén da.

Co quan st dung nguén nudc thuée Bo Nong nghiép va Tudi tiéu Myanmar
da ti€n hanh kiém tra As trong nudc udng tir giita nam 1999. Cic méu ldy tr viing
Lower Myanmar chi cho két qua vét arsen. Quy ctu trg Tré em thudc Anh tién hanh
khao sit & cac thanh phd nhd Thabaung, Laymyethan va Hethada trong thang 3-5
nam 2000 da phat hién ra 35% trong s6 125 gi€ng khoan bi ngip nuéc ¢6 ndng do
As vugt qud 0,05 mg/l. Hién nay co quan nay da ti€n hanh mét chuong trinh quan
trac chat lugng nudc & nam thanh phd nhdé Magway, Sittway, Kawmu, Kyaungkone
va Henthada va da quan sdt duge sy phan bd ngu nhién cuc bo nong do arsen & cdc
mifc do nghiém trong khac nhau.[5]

Cho dén nay cdc nha nghién citu déu nhat tri cho rang sy nhiém ban arsen
trong nutée ngdm & Bangladesh c6 ngén géc tir cdc via dia chit nim trong long dat.
Con nhitng bing né vé nhiém doc arsen tai Tay Bengal va Bangladesh, cling nhu &
nhiéu vang thudc Trung Qudc, Pai Loan va Thai Lan 1a hau qua cua viéc sit dung
nuéc ngdm bi nhiém bdn 1am nuéc udng. Tuy nhién, & ving Guizhou clia Trung
Qudc, ngd ddc arsen cé nguyén nhan tir viéc dot than chita ham lugng arsen cao;



Hién twong ngd doc arsen tai Nhat Ban c¢6 ngudn géc tir viéc khai mo, con &
Philippin thi ¢4 can nguyén tir viéc van hanh cdc nha may dia nhié¢t di¢n.[6]
11.2  Ngudn géc, su hinh thanh nguén arsen trong moi truong (4]

Arsen 12 mot nguyén t8 hod hoc phan bé rong rai trong thién nhién, ¢6 mit
trong khong khi, dét, dd, nudc tu nhién va céc sinh vat. Arsen di chuyén trong moi
trudmg thong qua su t6 hgp cdc qu4 trinh ty nhién nhu céc phan dng phong hod, hoat
dong sinh hoc va phun trao cha nii lira, ciing nhu cdc hoat dong ctia con ngudi. Cac
hop chét arsen vo co sinh ra c6 thé do két qua cha qud trinh di chuyén As duéi céc
diéu kién tu nhién, nhung con ngudi ¢6 anh hudng quan trong thong qua cdc hoat
dong khai thic mo, xay cdc nha mdy dia nhiét dién, dot chay cdc nhién li¢u hoa
thach, thai ra rdc thai cong nghiép, hod chit, dung thudc bao vé thyc vat, thudc trir
sau chia arsen, thudc diét co, phu gia lam kho luong thuc, va dung arsen lam phu
gia cho thitc 4n gia stc, dic biét cho gia cAm. Mic di viéc dung cac ché phdm arsen
nhu thudc trir sau, thusc diét cd da bi gidm dang ké trong vai thap ky qua, nhung
viéc ding cdc ché phdm chia arsen dé bao quan gb van con rét phé bién.

I1.2.1 Arsen va mot so kim loai ndng ton tai trong nuwic tu nhién [4]

Arsen co6 1€ 1a nguyén t6 duy nhét trong s6 cdc kim loai nang va cic nguyén
td tao oxo-anion (arsen, selen, antimon, molybden, vanadi, crom, uran, rheni) dé
chuyén hoa theo timg gia tri pH trong nuéc ngam (pH 6,5 - 8,5) dudi ca diéu kién
oxi hod 1an diéu kién khir. Arsen xudt hién trong moi trudng & cic dang oxi hoa
khéc nhau (-3, 0, +3 and +5) nhung trong nuéc ty nhién chi yéu ton tai dang vo co
oxo-anion arsenic hod tri 3 hodc hod tri 5. Céc dang arsen hitu co ¢6 thé dugc tao ra
nhd cdc hoat déng sinh hoc, hiu hét trong nuGc bé mat, cdon trong nudc ngdm ching
chi xu4t hién khi nguén nuée bi 6 nhiém chi yéu do céng nghiép.

Cic nguyén t6 kim loai vét c¢é doc tinh xudt hién trong dung dich dudi dang
céc cation (Pb**, Cu **, Ni **, Cd **, Co **, Zn ?* ) it tan hon khi pH clia dung dich
tang lén. O pH gén trung tinh - dic trung ctia hdu hét vimg nudc ngdm, do tan cha
céc vét cation thudng bi han ch€ do bi két tia hodc dong két tha & céc dang oxit,
hydroxit, carbonat hay photphat, hodc ¢6 thé do hdp phu manh Ién cdc oxit-hydroxit
kim loai, cdc 16p dat sét hay cdc vi vat thé hitu co. Nguoc lai, hdu hét céc oxo-anion
bao gdm ca arsenat lai kém hdp phu khi pH ting 1én. Trong cung diéu kién, cédc
anion nay c¢6 thé ton tai trong dung dich véi néng do tuong déi cao (hang chuc pg/l)
ngay ca & pH gin trung tinh. Vi vy, cdc nguyén t6 tao dang oxo-anion nhu Cr, As,
U va Se 1a nhitng chét gdy nhiém bdn chii véu nguén nitdc ngdm.

Selen bién déi thanh oxo-anion selenat (SeQ,*) dudi cic diéu kién oxi hod
nhung lai bi thu dong duéi diéu kién khir do dang khit selenic (SeQ;*) hdp thu manh
hon, hoac do bi khir vé kim loai. Crom ¢6 thé bién déi tuong tu thanh dang oxo-
anion bén Cr(VI) dudi di€u kién oxi hoa, nhung lai tao thanh dang cation Cr(III)
trong moi trudng khit, va vi vay tuong d6i thu dong & pH géin trung tinh. Cic oxo-



anion khdc nhu molybdat, vanadat, uranat va rhenat ciing xuit hién & dang it bién
ddi hon dudi diéu kién kh.

Arsen - mot nguyén t6 tao oxo-anion lai gay ra nhiéu vin dé khé gidi quyét
nhdt trong moéi trudng bdi vi su di chuyén chia né trén mot pham vi réng dudi cic
diéu kién oxi hod khir. Trong méi truong khir giau sunphua, nhiéu vét kim loai tao
thanh cdc sunphua khong tan. Nguoc lai arsen 13 nguyén t6 duy nhét dé bién déi
duéi diéu kién khir. C6 thé thidy ndng do As trong gidi han c¢d mg/l trong khi céc
nguyén t6 tao oxo-anion chi c¢é mat ¢& microgam/L.
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Hinh 1. Su phan bé ciac dang Arsen trong dung dich theo pH

Thé oxi hod khir (Eh) va pH 1a cdc yéu t6 diéu khién sy phan b& cic dang
bién d6i clia arsen. Trong diéu kién oxi hod, chi yéu H,AsO, chiém wu thé & pH
thap (pH <6,9), trong khi & pH cao hon, HAsO,?" chiém uu thé, con H;AsO,° ¢é thé
ton tai trong moi trudng axit vi AsO,* lai chi€ém wu thé trong mdi trudng kiém.
Dudi diéu kién khir & pH it nhét khoang 9,2 cac tiéu phén arsen trung hoa, H;AsO;’
s& chiém wu thé. Su phan bé clia cdc tiéu phan 1a him ciia pH duoc chi ra trén Hinh
1. Khi ¢6 mit sunphua khir véi ndng d6 rét cao, cé thé cac tiéu phan sunphua arsen
bi hoa tan 1a chi yé&u. Khi khir, diéu kién axit dé tao két tha Orpiment (thu hoang-
As,S;), Realgar (hung hoang-AsS) hoac cdc khodng sunphua khac chita arsen dong
két tha. Vi thé, nudc chita arsen cao s& khong thé t6n tai néu & d6 nong do sunphua



tu do cao. Thioarsen 1a tiéu phan chinh & pH trung tinh va pH hoi kiém khi ¢6 mat
nong do sunphua rat cao.
11.2.2 Su phdn bo ciia arsen trong méi truong

Néng do arsen trong nudc sach khic nhau dén 4 cdp ham lugng, phu thudc
vao ngudn arsen, vao khéi lugng sdn ¢ va vio moi trudng dia hoa tai chd. Trong tu
nhién, gidi han rong nhit va ndng do cao nhit cla arsen trong nudc ngam la két qua
clia cdc twong tic cha d4 chia nude va khuynh hudng di chuyén va tich tu clia arsen
trong cdc tAng chita nudc dudi di€u kién vat 1y va dia hoa thuan loi.
Arsen ldng két trong khéng khi

Arsen vao khi quyén qua gi6 xody, phdt thai nidi Iira, chat d& bay hoi tir dat &
nhiét d6 thap, sol khi dai duong va do 6 nhiém, va ching trd lai bé mat trdi dat theo
céch tich tu uét va kho. Hoat dong ciia con ngudi déng gop dang k€ nhu luyén kim,
do6t nhién liéu hod thach. Arsen xudl hién chl yéu 13 dang hat bui As(III),0;. Nriagu
va Pacyna xdc dinh nguén déng gép arsen vao khi quyén clia con ngudi khoang
18,800 tan/nam, chiém té&i 30% céc dang arsen trong khi quyén trai dat. Trir nhiing
viing khi quyén c6 dau hiéu 6 nhiém do céc hoat dong cong nghiép, su déng gép cua
arsen trong khi quyén vao céc ngudn nudc bé mit va nudc ngam 12 kha nho.
Arsen trong nucc song

Noéng do As trong nude séong khong bi 6 nhiém rat thép, chi tir 0,1 -0,8 pg/l
dén 2 pg/l tuy theo timg viing. Néng do & cu6i dong trong cdc dong song ¢6 16p soi
day ngheo Arsen, trung binh khoang 0,13 pg/l (ving Krka thudéc Nam Tu), hoic
0,25 ug/l (dong song & Na Uy), hay c¢6 thé trong vong 0,15-0,45 pg/l (cdc soéng
chay theo huéng Pong-Nam Hoa K¥).

Ham lugng As tuong d6i cao xuat hién trong nudc song mot s¢ khu vie do
nguén thuy dia nhiét hoac nudc ngdm d6 vao. Néng do As trong nudc song viing
thuy dia nhiét thudng vao khoang 10-70 pg/l (Tay Hoa K¥ va New Zealand), co noi
cao hon: gan 0,37mg/l trong nuée song Madison (Wyoming vd Montana), khodng
85-153 pg/l trong Hot Creek (nhdnh phu cua séng Owens, California).

Néng do As cao trong mot s§ dong song bi bao quanh bdi cac diy nii d,
nudc & day ¢é do pH cao (bén tring song Loa & bac Chile), ham lugng As trong
nudc tuw nhién kha cao (0,19-21,8 mg/l, Corceres (1992)). Nong do As cao téi 114
pg/l tim thdy & nude song mién trung Argentina noi nong do As trong nudc ngim
cao {c6é do pH cao, hoi kiém). Nhung trong nhiing con soéng ¢6 ndng do arsen cao
do dé nén anh hudng, thi nudc ngdm véi thanh phan pH 5-7 va néng do kiém tinh
theo HCO;™ (dudi 100 mg/1), khong phat hién duge ndéng do As cao, do ¢o ché oxi
hod va hap phu ctia arsen vao trdm tich song hay bi pha loing do bd cdp nude bé mit
vao dong chay. Nong do As trong cdc miu nudc séng ciia Bangladesh tir < 0,5 dén
2,7ng/l, ¢6 mau cao t6i 29 ug/l (nam 2001). So véi gid tri cao nhit trong cidc miu
nude sodng, cdc s& liéu thu dugce tir cdc mau nude ngdm van cao hon rat nhiéu.



Ham luong As cao trong nuéc song chil yéu do 6 nhiém, nong do As lén t6i
0,03 mg/l (sdng Zenne, Bi) trong khi néng do nudc song khong bi 6 nhiém thudng
chi khoang 0,75-3,8 ng/l. Néng do As trong nudc song bi 6 nhiém do théi clia céc
t6 hop cong nghiép (Sugar Creek, South Carolina, Hoa K¥), 16n nhdt 1a 1,1 mg/l
nhung 79% s6 mau phan tich lai cho két qua thdp dudi 10 pg/l. Nudc théi tir khai mo
(m6 vang & bén song Moira, Ontario) 1am cho ham lugng As 1én dén 23 pg/l trong
khi mau d&i ching chi c6 0,7-1 pg/l As, hoic ndng do As cé thé lén t6i 556 pg/l &
phin lwu vie song canh mot viing mo thi€c & British Columbia.
Arsen trong nudc hd

Néng do As trong nude hé thudng gan bang hoic thip hon so véi nude song.
Ham luong As clia cdc méiu nuée ho khong bi 6 nhiém dudi 1 pg/l ( Canada). Khi bi
anh hudng cta thuy dia nhiét hay khai mo, néng d6 As lén tdi 0,1-0,5 mg/l, ¢6 not
len t6i 1,0 mg/l. Trong mot vai hd kin véi d6 ki€m hoi cao (hé Mono thudc
California, USA) ham lugng As hoa tan 1én dén 10-20 mg /I, & pH 9.5-10. Nguyén
do 1a nudc céc sudi dia nhiét chay vao ho va phong hod bao mon da ndi Ira, sau dé
nude hé bi béc hoi bot theo thdi gian. Nong do As cling tang 1én theo chiéu sau ctia
hé (& Ontario), ¢6 1& do tang ti 1& As(II[)/As(V) theo chiéu sau va 16p trdm tich bi
nhiém bdn tif ving mo bén canh. Néng do As cao hon vao mia he khi ti 1& As(III)
cao hon. Cic 16p trAm tich & day ho ngheo oxi do su ting trudng sinh hoc trong
nhitng thing mia he c¢6 1€ di tao ra nong do arsen cao hon & niing 16p nuGe sau hon.
Arsen trong mitgc bién va nitdc_ciia séng

Néng do arsen trong nudc bién va nudc cira song thudng thép, trung binh chi
1,5 pg/l. Tuy nhién ciing do dugc néng dé As tir 1,2-2,5 pg/l (Saanich Inlet, British
Columbia) hay 2 pg/l & Oslofjord, Na Uy. Khong gidng nhu vét kim loai B, viéc
dan nudc man vio mot ting chia nude khong 1am tang nong do As tai cdc ving
nude ngdm bén dudi. Arsenat ¢ nhitng dac tinh hod hoc gin vdi photphat nén trong
nudc viing clra séng va nude bién gidu oxy, photphat gidm trong nudc bé mit cling
s€ dua dén arsenat bi ngheo di. Tai clra song khong bi 6 nhiém (Krka, Nam Tu), su

ting As tong s6 tuyén tinh v6i do man, tir 0,13 pg/l trong viing nuée ngot dén 1,8
pg/l khi ra xa bd. Nhiéu nghién cttu khéc chi ra ring nhd su bong tu cta oxit sat ma
arsen bi hap phu 1am gidm d4ng ké ham lugng arsen khi song dé nudc ra bién.

Arsen trong nudc ngam

Noéng d6 As trong nude ngdm & hiu khdp cdc quoc gia thap hon 10 pg/l va &
doi noi con thap hon nita. Theo cac tai liéu di cong b, gidi han néng do As rit
rong, tir <0,5-5.000 pg/l. Ham lugng arsen cao duge biét trong nudc ngidm & nhiéu
moi trudng khac nhau, bao gébm trong céc tdng chita nude bi oxi hod (dudi diéu kién
pH cao), va tdng bi khir va trong viing bi anh hudng cta cdc hoat dong khai mo,
cong nghiép, va thuy dia nhiét. Tang t6c do bay hoi nudc ciling ¢6 thé din dén tang
ham lugng As. Hau hét cdc ving cdé ngudn nudc ngdm chia ham lugng arsen cao
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déu 1a hé qua tir nguén géc arsen ty nhién. Con céac trudng hop do 6 nhiém tir khai
mo hay hoat dong cong nghigp thudng mang tinh cuc bo va khong nhicu.
Arsen trong kénh thodt nwdc viing mo

Dudi diéu kién rit axit ciia nhiing kénh thodt nuéc viing mé, (c6 thé cho cdc
gia tri pH 4m), nhitng chat tan gém ca sét, arsen véi nong do cao va trong gidi han
rong. Néng do arsen cao nhit dén 850 mg/l (ving nudc thdm ra cia khu mod
Richmond tai Iron Mountain, California). Trong khoang 180 mau cua cac kénh thoat
nudc Hoa Ky, Plumlee (1999) di do dugce néng do As trong khoang tir gidi han phét
hién (<1 pg/l hodc nhod hon) cho dén 340 mg/l hoac 400 mg/l (tai Ural Mountains).
Arsen hoa tan trong nudc chda axit nhanh chéng bi loai b6t do hdp phu trén sit bi
oxi hod va két tha. Tai Iron Mountain, dd ¢6 nha mdy xu 1y ¢6 hiéu qua bang cich
trung hoa dé loai bo arsen va cdc kim loai khdc dim bdo an toan cho nudc théi ra.
Arsen trong nudc khe niit trdm tich

Ham luong arsen cao di duge phat hién trong nudc khe niit tram tich bo roi,
nhung chiing lai thip & cdc 16p nuée bé mit nim phia trén: néng do As 1,3-166 pg/l
trong nudc khe nit trdm tich ving clra song Kalix, mién Bac Thuy Pién (Widerlund
va Ingri (1995)); Nong do As trong khoang 3,2-99 p/l duoc xdc dinh tir nude khe
nitt tridm tich dat sét & viing Saskatchewan, Canada. Trdm tich bi nhi€m bén bdi khai
mo cho ndng do As cao hon nhiéu: néng do As lén téi 100 mg/l trong nudc khe niit
trAm tich tlt ving ba quing Ontario. Néng do arsen cao trong nudc kKhe miit trim tich
lién quan chat ché v6i qud trinh oxi hod khir theo bic rat manh xuat hién ngay dudi
bé mat tiép xic cla nudc vdi trdm tich, thudng chi cdch vai cm theo chiéu sau. Cic
vit thé hitu co bi chon viii va su khuéch tan oxy cham qua 16p trim tich din d&én moi
trudong khir ngay dudi bé mat ti€p xuc trdm tich - nude, 1am thuan Igt qua trinh khir
As(V) va ddy ra khoi céc oxit sit va mangan, cling nhu Iam tan cdc khoang khir nay.
Arsen trong nudc ving khai thdc ddu vad trong cdc ving nudec mdn khdc

C4c nghién ctfu vé arsen trong cdc viing khai thic ddu va cdc ving nudc min
khéc tuy con han ché, nhung céc s6 liéu da cong b6 cho thdy ham lugng As cling rét

cao: néng do arsen hoa tan 1 230 w1 tim dugc trong nudc ngdm chifa natri
bicarbonat tir 40 sau 1000 m cha giéng diu o Ellis Pool, Alberta, Canada, ndng d¢
As la 5,8 mg/l trong vung nudc man chil yéu 12 natri clorua tai Tisakiirt, Hungary.
Cac viing nuée man pha tron tir khe cic mo mudi tai ho Searles, California, ¢6 néng
do arsen téi 243 mg/l (Na 119 g/l).
I1.2.3 Cdc dang arsen phdn bd trong cdc nguon nudc

Nghién cttu vé cdc dang arsen trong nudc tu nhién nguoi ta déu tich riéng céc
dang v6 co thanh As(IIT) va As(V) (nho séc k¥ hoidc dua trén viéc khir cham As(V)
bing natri borohydrua). Mét s6 nghién cifu khéc do céc dang arsen hitu co.

Trong nudc mua, cac trang thai oxi hoa phan biét nhd nguén gdc arsen. Chu
yéu la As(Il1),0; khi ngudn gdéc As tir niu chay kim loai, d6t than va nai ltra phun
trao; cic tiéu phan As hitu co ¢6 tir nhitng chét dé bay hoi tir dat; arsin (As(IIDH,)
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c6 thé tir ddt x4y nha, than bin; va arsenat ¢6 thé tlr sol khi trén bién. Cdc dang khir
tham gia qud trinh oxi hod bdi oxy trong khong khi, phan tng véi SO, hodc Os.

Trong nudc bién giau oxy, As chi y&u tén tai & dang As(V), mot it As(IIl)
khéng c6 dinh va tiang lén trong ving nudc diy thi€u oxy. Ti 1& As(V)/As(III)
khoang 10-100 trong cac viing bién h&. Arsen(V) ton tai chu yéu & dang HAsO,>
vd H,AsO, khi pH clia nudc bién khoang 8,2 va As(IIl) chi y&u & dang cac tiéu
phan trung hoa H,AsO,. Trong nudc mit ti 1é thanh phan H;AsO, tuong déi cao. Su
c6 mit c4c tiéu phan arsen hitu co cling da dugc ghi nhan nhu 1 sdn phdm cua céc
phén tmg methyl hod nhd cdc sinh vét tréi ndi trén bién.

Ti 1é cdc dang arsen rit khac nhau trong nuwdc cira song do cic phan ting oxi
hod khir, & muoi khdc nhau va dit bi dua vao. As(V) van chiém wu thé. Ti 1é
As(V)/As(III) khidc nhau tir 5 dén 50 I4n (viing ctra sdng Schelde ctia Bi), ti 1¢ thap
nhit & viing thi€u oxy, khi dau nguon 1a chat thai cong nghiép gay anh hudng. Ti 1¢
As(III) cao con 12 hé qua tir ngudn dau vao ciia nudc thai viing mo. Cic dang hitu co
thudng ton tai it hon trong nudc clra song va néng do clia ching phu thudc vao do
t4p trung cdc tiéu phan sinh hoc ¢6 mat va nhiét do.

Trong nuwdc hé va nudc séng As(V) thudng chiém wu thé. Nong do va ti 1€
As(V)/As(III) khac nhau do su thay ddi trong ngudn ddu vao, diéu kién oxi hod khir
va c4c hoat dong sinh hoc. Su ¢6 mit ctia As(III) ¢6 thé duge duy tri trong nude gidu
oxy bdi qué trinh khir sinh hoc cla As(V), dac biét trong nhiing thdng muia he. Ti 1é
As(II)/As(V) dac biét khic nhau trong nhitng hd phan ting ¢é cdc bac oxi hod khir
16n va thay d6i theo mua. Trong hé Mono phan ting, quid man va qud kiém
(California, USA), As(V) chi€ém uu thé trong 16p giau oxy & trén con As(III) trong
phéan khtr. As(III) bi oxi hod nhanh do hoat dong vi khuén truée khi oxi hod Fe(Il)
trong giai doan mdi hinh thanh hé.

Cdc dang hitu co clia arsen thudng 1 thiu s6 trong nude bé mdt. Nong do
As(IIT) do duge 1a 7-75 w/l, con As(V) 1a 19-58 p/l va chi ¢6 0,01-1,5 p/l As hitu co
(nuéc ho & Ontario, 1995). Ti 1€ cha dang arsen hitu co c6 thé tang [én do phan tng
methyl hod dugc xtc tdc boi hoat dong vi khudn. Cic dang hitu co chiém wu thé 1a
axit dimethylarsinic(DMAA;(CH;),AsO(OH)) va axit monomethylarsonic (MMAA,;
CH;AsO(OH),) trong d6é As ludn & trang thai hod tri 5. Ti 1& cia hai dang nay tang
lén trong mia he do hoat dong cta vi khudn ting lén. Cic dang As hifu co ciing ¢6
thé & hod tri thdp hon khi ndm gdn véi bé mit phan cch giita trdm tich va nuéc.

Trong nudc ngam, ti 1& As(III) so v&i As(V) cé thé rat khac nhau do céc diéu
kién oxi hod khir trong cac ting chita nude khic nhau, cdc bac oxi hoa khir va nguén
gdc clia ching khac nhau. Trong cac giéng khit manh(tidc nhan khir Fe va sunphat),
As(IIl) chi€m uwu thé¢ chli yéu. Nuéc ngam khir giau arsen & Bangladesh co ti 1&
As(IIT)/AsT trong vong 0,1- 0,9 nhung gid tri dac trung [a 0,5- 0,6. Ti 1é trong nudc
ngam khit ciia viing Noi méng trong khoang 0.7- 0.9. Nong d6 arsen dang hitu co
trong nuéc ngam ndi chung rat thdp hoac gin nhu khong phat hién duge.
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I1.2.4 Nhiing khodng vdt chi yéu chita arsen
Cdc khodng chinh ciia arsen : Arsen chiém thanh phan chinh trong hon 200 khodng,
goém ca arsen nguyén td, arsenua, sunphua, oxit, arsenat va arsenic. Tuy nhién céc
khodng nay tuong déi hiém trong ty nhién, chi yéu xudt hién trong nhitng vung
khodng hoa va dugc tim thay ciing véi cdc kim loai chuyén tiép nhur Cd, Pb, Ag, Au,
Sb, P, W va Mo. Khodng chita arsen giau nhét la arsenopyrit, FeAsS. Thong thutng
arsenopyrit ciing vdi cic khoang sunphua arsen khdc nhu hiing hoang hay thu hoang
chi dugc tao thanh dudi diéu kién nhiét do cao trong vo trai dat. Tuy vay, arsenopyrit
nguyén sinh di duge tim thdy trong trdm tich. Mic dit arsenopyrit thuong cé mat
trong ving quang nhung khong nhiéu nhu arsenian pyrit (Fe(S,As),) (khodng giau
arsen), day chinh 1a ngudn quan trong nhét cia arsen trong cac via quing.
Arsenopyrit ¢6 trong quing sunphua & cic mod vang (1a tram tich me), ¢ 1€ 1a
khodng dugc tao thanh sém nhat xuat xit tir cdc dung dich thuy nhiét va & nhiét do
dic trung cao hon 100°C. Theo sau I3 su tao thanh arsen tu nhién hiém hon va
khodng gidu arsen. Hung hoang va thu hoang thuwong tao thanh muén hon. Cic
khodng phu nay sinh ra nh& qué trinh khodng hoa cac khodng sunphua vé1 khoang
151 arsenopyrit, bén ngoai 12 arsenian pyrit va hing hoang-thu hoang & ria. Oxit va

sunphat tao thanh & nhitng giai doan mudn nhit cua su khoang hod quing.
Bang 1. Cic loai khoang arsen trong tu nhién

Tén khoang chat | Céng thic khoang vat Ngudn xuat hién

Arsen tu nhién As Céac mach thuy dia nhiét

Niccolit NiAs Mach khoang va norit

Realgar AsS Mach khoang, thudng két hgp véi thu hoang,

(HOng hoang) sét ho#c da véi, cling nhu ving sudi nudc
néng

Orpiment As,S, Mach thuy nhiét, sudi nudc néng, s&n pham

(Thu hoang) th&ng hoa tii nui ilra

Cobaltit CoAsS Céc tich tu nhiét do cao, da bién chat

Arsenopyrit FeAsS Khoéng vét gidu As nhit, cac mach khoang
chiém uu thé

Tennantit (Cu,Fe},,As,S,5 Mach thuy dia nhiét

Enargit Cu,AsS, Mach thuy dia nhiét

Arsenolit As,0, Khoang th( sinh tao thanh tif su oxi hoa
Arsenopyrit, arsen tu nhién va cac khoang As
khac

Claudetit As,Q; Khoang th( sinh tac thanh tir su oxi hoa hlng
hoang, Arsenopyrit, va cac khodang As khac

Scorodit FeAsQ,.2H.0 Khoang vét thi sinh

Annabergit (Ni,Co),(As0,),.8H.0 | Khoang vat thi sinh

Hoernesit Mga{AsO,),.8H,0 Khoang vat th( sinh, cac chat thai ndu chay

Haematolit {Mn,Mg),Al(AsO,){OH),

Conichalcit CaCu(AsO,){OH) Khoang vét thif sinh

Pharmacosiderit Fe,(AsO,),(OH),.5H,0 | San phdm oxi hoa cila arsenopyrit va cac
khodng As khac

Cdc khodng tao dd : Arsen cd ham lugng

rit khac nhau trong cdc khodng tao da.

Ho4 hoc ctia arsen cling gan v6i S (c6 ham lugng 16n nhdt trong khodng sunphua),
As c6 mit trong c4u tric tinh thé cla khodng sunphua nhu mot chat thay thé cho S.
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Ham lugng arsen cao con ¢6 trong nhiéu khodng oxit va oxit hydroxit kim
loai. C4c san phi&m oxi hod khodng sunphua sit nguyén sinh l4 ngudn cung cip As
16n nhat. Arsenat hdp phu vao oxit sit hydrat dic biét manh ngay cé khi néng do As
rdt thdp trong dung dich. Sg hip phu vao oxit nhom va mangan oxit hydroxit ciing
khd manh néu cdc oxit ndy ¢6 mat véi mot lugng 16n. Arsen c6 thé cling bi hdp thu
1én ria 16p dat sét va 1én bé mat calcit (khodng phé bién trong nhiéu tram tich).

Bang 2. Ham luong arsen trong mot s6 khoang da pho bién

Tén khodang vat Ham lugng As (mglkg)
Khoang Sunphua:
Pyrite 100-77.000
Pyrrhotite 5-100
Marcasite 20-126.000
Galena 5-10.000
Sphalerite 5-17.000
Chalcopyrite 10-5000
Khoang Oxit:
Haematite dén 160
Fe oxide (v6 dinh hinh) dé&n 2000
Fe(lll) oxyhydroxide dén 76.000
Magnetite 2,7-41
lImenite <1
Khoang Silicat:
Quartz 0,4-1,3
Feldspar <(,1-2,1
Biotite 1.4
Amphibole 1,1-2,3
QOlivine 0,08-0.17
Pyroxene 0,05-0,8
Khoang Carbonat;
Calcite 1-8
Dolomite <3
Siderite <3
Khoang Sulphat:
Gypsum/anhydrite <1-6
Barite <1-12
Jarosite 34-1000
Cac khoang khac:
Apatite <1-1000
Halite <3-30
Fluorite <2

Nong do arsen trong khoédng photphat cling khé cao, t6i 1000 mg/kg trong
apatit. Arsen cé thé ciing thay thé cho Si**, Al**, Fe** va Ti*" trong nhiéu ciu triic
khodng va vi th€ c6 mat trong nhiéu khodng d4, mac di ham luong thép hon nhiéu.
Hau hét khodng silicat phé bién chifa khoéng lmg/kg hodc thdp hon. Khodng
carbonat thuong chita dudi 10mg/kg (Bang 2).

Bd, tram tich va ddt

V6 trdi ddt: Arsen c6 mat trong vo trii dat nhung ham luong rét thap. Ham

lugng trung binh ctia arsen trong thach quyén khoang 2 mg/kg (s6 liéu nam 1955).
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Pd Mac ma: Nong do arsen trong dd mac ma hoan toan tuong tu nhu tim
thdy trong v trai dit, trung binh 1,5 mg/kg cho tit ca céc loai dd. D4 nii lia néi
chung, dac biét 12 tro thudng cé anh hudng dén sy tao ra nudc c6 As cao.

Da bién chdt: Ham lugng arsen trong da bién chit khoang Smg/kg hodc thap
hon. P4 Pelitic(dd den, phyllit) chita ham luong cao nhét, c& 18 mg/kg.

Pd trdm tich: Ham luong As trong dd trAm tich khoang 5-10 mg/kg, hoi cao
hon nguén ph4n bd trén mat dat. Ham luong As trong cét va cat két thap hon. Ham
luong As trung binh trong cét két vao khoang 4 mg/kg. Cdc diém tich tu dat sét c6
ham lugng As trung binh cao hon trong cét két, khoang 13 mg/kg. P4 phién den cé
ham luong arsen cao bdi ham luong pyrit cao.

Ham lueong As dac biét cao trong dé Mid-Atlantic Ridge, trung binh 174
mg/kg. Cdc méiu da giau hitu co (Kupferschiefer) & Ditc cho ham luong As 100900
mg/kg. Mot s6 mau than cé ham lugng t6i 35.000 mg/kg. P4 carbonat ¢ ham
luong thap (c& 3mg/kg). Ham lugng As cao ¢@ nhiéu nghin mg/kg duge thdy trong
sét ket va d4 giau sat. Photphorit ciing kha gidu As, khoang 400mg/kg (Bang 3).
Tram tich bd roi

Ham luong As trong trdm tich bé rdi twong ty véi thé cing, biin hay sét ¢6
ham lugng cao hon cét va carbonat. Ham lugng As trung binh trong cdc trdm tich
sudi & Anh va xit Wale cd 5-8 mg/kg. Ham luong As trong trdm tich song Hang
trung binh 2,0 mg/kg, song Brahmaputra ¢& 2,8 mg/kg va song Meghnon 1a 3,5
mg/kg. Cook (1995) tim dugc ham lugng As trong trdm tich ho trong khoang 0,9-44
mg/kg. Legeleux (1994) cho biét ham luong As ting lén theo chiéu sau (dén 30 cm)
trong trdm tich luc dia, do qud trinh téi tao céc di€u kién khir khong ngimg tang.

Pdt

Ham hrong As trong dat ¢ 5-10 mg/kg, theo Boyle va Jonasson (1973) gia
tri trung binh trong dit clia thé gidi 1a 7,2 mg/kg trong khi As trong dat cia Hoa Ky
la 7.4 mg/kg. Dét than bun va ddm lay c¢6 ham luong As cao hon (13 mg/kg). Ham
lugng As lén téi 45 mg/kg trong ting B cla dit sunphat axit do su phong hoa da
gidu pyrit & Canada. Gustafsson va Tin (1994) d4 tim thay ham luong As cao téi 41
mg/kg trong dat sunphat axit tir ddng bang séng Mekong, Viét nam. Ure va Berrow
(1982) cho biét ndng d6 arsen trong khoang 366-732 mg/kg trong dit vuon trong
cdy an qua, 1a két qua cha viéc ding thude trir sdu chita arsen bao vé cdc ciy an qua.
Ngudn tich tu bé mdt bi nhiém bdn

Ham luong arsen trong ba thai va d4t 14n rac thai cé thé dat dén nhiéu nghin
mg/kg. Scorodit (FeAsQ,.2H,0) 12 san phdm oxi hod sunphua phé bién va do tan
cia né diéu khién ham luong arsen. Scorodit 12 khodng siéu bén trong hdu hét céc
diéu kién nuéc ngdm va c6 thé bi hoa tan chon loc tao thanh oxit sit va giai phdong
arsen vdo dung dich. Arsenolit (As,0) ciing khd d& tan. Arsen bim vio oxit sat
twong ddi khé di chuyén dic biét dudi cdc diéu kién oxi hoa.
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Bang 3. Ham luong arsen trong da, tram tich, dit va cac tich tu bé mat khac[4]

Loai da va trdm tich

Ham lugng As (mg/kg)

S6 mau phan tich

Pa mac ma

Ba xa&m nhap sau (peridotite, dunite, kimberlite) 1,5 (0,03-15,8) 40
Bé xam nhap noéng {basalt) 2,3 (0,18-113) 78
Pa xam nhap ndng (gabbro, dolerite) 1,5 (0,06-28) 112
Pa trung gian (andesite, trachyte, latite) 2,7 (0,5-5,8) 30
Pa trung gian (diorite, granodiorite, syenite) 1,0 (0,09-13,4) 39
Da axit {rhyolite) 4,3 (3,2-5,4) 2
Ba axit (granite, apiite) 1,3 (0,2-15) 1186
b3 axit (pitchstone) 1,7 (0,5-3,3)
Dung nham ndi Ira 5,9 (2,2-12,2) 12
Pa bién chat
Quartzite 55 (2,2-7,6) 4
Hornfels 55 (0,7-11)2
Phyllite/slate 18 (0,5-143) 75
Schist/gneiss 1,1 {<0,1-18,5) 16
Amphibglit va da xanh 6,3 (0,4-45)45
D4 trdm tich
Pa phién ngudn géc bién /mudstone 3-15 (dén 490)
Da phién (Mid-Atiantic Ridge) 174 (48-361)
Pa phién ngudn géc khac bign/mudstone 3,0-12
Cat két 4,1(0,6-120) 15
Da vobi/dolomit 2,6 (0,1-20,1) 40
Phosphorit 21 (0,4-188) 205
Tao sét va tram tich giau sit 1-2900 45
Evaporites (gypsum/anhydrite) 3,5 (0,1-10) 5
Than da 0,3-35.000
Pa phién Bituminous{Kupferschiefer, Germany) 100-800
Tram tich bd roi
Hén hop 3 (0,6-50)
Cat séng (Bangladesh) 2,9(1,0-6,2) 13
Bun/sét s6ng (Bangladesh) 6,5 (2,7-14,7) 23
Tram tich thém soéng (Bangladesh) 1,2-59
Tram tich hd, Lake Superior 2,0 (0,5-8,0)
Tram tich hd, British Colombia 5,5 (0,9-44) 119
Set béng, British Colombia 9,2 (1,9-170)
Cét sbng trung binh clla thé gidi 5
Phl sa sudi va phl sa ho (Canada) 6 (<1-72) 310
Phl sa Loess, Argentina 54-18
Tram tich mép lue dia (dat sét, thi€u oxy) 2,3-8,2
pat
Hén hop 7,2 (0,1-55) 327
Dat bun va dat dam lay 13 (2-36) 14
Bat sunphat axit (Vietnam) 641 25
DAt sunphat axit (Canada) 1,5-45 18
Pt gan diém tich tu sunphua 126 (2-8000) 193
Ngudn tich tu bé mat bj nhiém ban

Tram tich hé 6 nhiém cha md, British Colombia 342 (80-1104)
Tram tich bé chita nudc & nhiém clia mé, Montana 100-800
Bai thai mo, British Colombia 903 (396-2000)
Pt va dat bi nhiém ban ba thai mé, UK 120-52.600 86
Dt nhiém ban b3 thai md, Montana dén 1100
Tram tich thuy triéu bj & nhiém cbng nghiép, USA 0,38-1260
Pat dudi nha may hoa chéat, USA 1,3-4770

Bun céng 9,8 (2,4-39,6)
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I1.3

I1.3.1 Su phdn bé nguon 6 nhiém arsen trong nudc ngam

S8 16n cdc tang chita nudc & khap noi trén thé gidi duge xdc nhan 1a c6 arsen
xudt hién cao hon 0,05 mg/l. Ping ghi nhé nhat 13 & cic qubc gia Argentina,
Bangladesh, Chile, Trung Quéc (mién Béc), Hungary, An Do (Tay Bengal), Mexico,
Romania, Dai Loan va nhiéu khu vuc thuoc phia Tdy Nam Hoa Ky. Cic nguén
nhiém ban gém nhiém b4n ty nhién vA nhén tao do khai mé (Bang 4).

Mboi truong nuée dudi dit va su hinh thanh nguon 6 nhiém arsen [4]

Bang 4. Mot so nguon As xuit hién tu nhién trong nuée ngam thé giGi [4]

Qudc gia/ Vung Dién tich |Ham lugng | Tang chra nudc Tinh trang moi trudng
(km?) (pg 1) _ (Aquifer) nudc ngam

Bangladesh 150.000 [<0,5- 2500 |Trém tich song thé Khir manh, pH trung tinh, tinh
Holocene/tram tich  (kiém cao, t8¢ do déng nudc
chau thd; Ngudn vat  |ngdm cham
thé hir ca rén

Tay Bengal 23.000 <10 - 3200 [Nhu Bangladesh Nhu Bangladesh

Dai Loan 4000 10 - 1820 |Tram tich, gém ca d& |Khit manh, tinh trang phun trao,

hién den

mét s& giéng chita axit humic

N&i méng, Trung Qudc|4300 (HB)|<1-2400 |Tram tich séngthé  |Tinh trang khif manh, pH trung
{Huhhot Basin (HB), Holocene, va trdm tich|tinh, tinh kiém cao. Nudc ngam
Bayingao, Hexi, Ba hé phun triao, mdt s& cd ham lugng
Meng, Tumet Plain) axit humic cao
Xinjiang 38.000 [40-750 Péng bang dat sa bdi |Tinh khit, cac giéng sau (dén
(Tianshan Plain) thé Holocene 660 m) phun trao
Shanxi Déng bang dat sa béi [Tinh khit
Hungary, Romania 110.000 |<2-176 |Pong bang dat bdi ky [Nudc ngam khir, mét s6 phun
(Danube Basin) Dé tir tréo, mét sé chira axit humic
ham lugng cao
Argentina 106 <1-5300 [Thé Holocene va Tinh oxi hod, pH trung tinh dén
{(déng bang (7800 trong {Hoang thd tré véditro |cao, tinh kiém cao. Nudc ngam
Chaco - Pampean nudc khe }  [ndi I&ta rhyolitic thudng nhiém man. As(V) kem
theo B, V, Mo, U ndng dd cao.
Ham lugng As cao trong mét sd
vlng nudc sdng
Mién Bac Chile 125.000 [100- 1000 (Tram tich ndilltaky |[Tinh oxi hod; Tinh trang kho
{Antofagasta) Peé to cén, dé m3n cao, ham lugng B
cao. Ham lugng As cao trong
nudc séng
Tay-Nam USA: 200.000 [dén 1300 Bon triing sa bdi, mdt |Tinh oxi hoa, pH cao. Chd yéu
Basin & Range, s& khé can la As(V)}, tuong quan “dudng”
Arizona vdi Mo, Se, V., F
Tulare Basin, San 5000 <1-2600 |Tram tich thé Tinh trang oxi hoa khir hén hop.
Joaquin Valley, Holocene va 13p ddy |Ti 1& As(il!) ting theo chiéu sau
California long chdo gia; Bon  |cla giéng. Tinh kiém cao trong
triing khé kiét nudc ngam néng. Ham lugng
Se, U, B, Mo cac
Southern Carson 1300 dén 2600 |Tram tich séng, hé  [Tinh khit, pH c6 thé cao. M6t s6
Desert, Nevada hén hap thé Holocene |giéng c& dd man cao do bdc
thdng gié, mét s6 dai |hoi. Ham iugng U, P, Mn, DOC
tro nui I&ta mdng 4n két cao (Fe thap)
Salton Sea Basin Mot 56 gi€ng nudc ngam nhiém
m&n,néng d6 U cao
Mexico (Lagunera) 32,000 8-620 Tram tich nui Ira Tinh oxi hoa, pH trung tinh dén

cao, chil yéu la As(V)
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Mbt s6 viing c6 lién quan dé&n hoat ddng khai mé va cac viing khodng hoa

Colombia

sunphua trong da

vlng ndii ifa

Qudc gia/ Vang | Dién tich |Ham lugng | Tang chira nudc Tinh trang méi trudng
(km?) {(pg M) {(Aquifer) nudc ngdm

Thailand (Ron Phibun) {100 1-5000 |Patbdiky Bétrda |Oxihoa arsenopyrit phd bién do
nao vét (cé van dé vé |khdi phuc bé chifa nudc ngdm
da voi); Ba thai tr ma thiéc cii

Greece {Lavrion) B& thai md Khai mé

Fairbanks, Alaska, dén 10.000 |Pa phién, dat bdiva |Md vang, arsenopyit, va cé 18 ca

USA ba thai md scorodit

Moira Lake, Ontario, |100 50-3000 |Ba thai md Mb quang (vang, haematit

Canada magnetit, chi, cobalt)

Coeur d'Alene, Idaho, dén 1400  [Tich tu chat day thung |Nudc séng va nudc ngam bi anh

USA ling hudng do khai md chi-thiéc-bac

Lake Oahe, South d&n 2000 |Tram tich hé Aactong nudc khe tram tich tur

Dakota, USA md vang Black Hills

Bowen Island, British |50 0,5-580 |Mach khoang Nudc ngadm cb pH trung tinh

dén cao (dén 8.9), As tuong

quan véi B, F

Ham lugng arsen cao gin lién v6i nguén thuy dia nhiét (nude khodng néng)
xudt hién & nhi€u khu vuc cdc sudi nudc néng cia Argentina, Nhit Ban, New
Zealand, Chile, Kamchatka, Iceland, Phap, Dominica va Hoa K. O nhiém As trong

nuéc lién quan dén khai mé cé & nhidu quéc gia trén thé gisi: Ao, Ghana, Hy Lap,
An D6 (Madhya Pradesh), Nam Phi, Thai Lan va Hoa Ky.

Nguén nuée ngam chita ham luong arsen cao tu nhién (ndng do As cao hon
tiéu chudn nuéc uéng) khong phéd bién, chi tén tai dudi nhitng hoin cinh dac biét,
khong dai dién cho hau hét céc tang chda nude. Diéu nay lién quan dén moi trudng
dia-hod va dia chit thuy van hién nay va truéc day. Nude ngdm chia As cao khong
nhéit thiét lién quan dén nhitng khu vuc ¢é ham lugng As cao trong dd ngudn. As
trong nudc ngam la su ¢ xudt hién dudi ca hai tinh trang nudc ngdm khir va oxi
hod, trong ca hai moi trudong udt va kho. Cac dang méi trudng & nhiéu viing dét the
gidi dugc tém tit & Bang 4 va dé cap chi tiét theo dang moi trudng & nhiing muc sau.
I1.3.2 Arsen trong méi truong khu

Ham lugng arsen cao trong nuéc ngdm & Bangladesh va Ty Bengal dai dién
cho sy ¢4 nghiém trong nhit dugc xdc dinh trén toan cau theo khia canh dan s6 bi
phoi nhiém. Néng d¢ arsen trong nuée ngdm tir nhitng khu vuc bi anh huéng cé giéi
han kha rong tir <0,5 pg/l dén khoang 3.200 pg/l. Cac ting chita nudc bi As anh
hudng & day thuong nong (sau c& 100-150 m) thudc tdng Holocene gébm mot hén
hop cit mica, bun phll sa va dat sét tich tu & hé thdng song Hang, Brahmaputra va
Meghna, xuit phét tir sudn cao Himalaya va tir nén méng phifc hgp clia phin Béc va
Tay clia bang Tay Bengal. Trong cdc viing bi anh hudng, trdm tich bi 16p sét hodc
blin phit sa bit kin, ngin can khong khi lot vao céc tAng chita nuGe, va mot lugng 16n
cdc vat thé hitu co ran dugc tich tu din dén su tao ra tink trang khir cho cic ting
cha nuéc, thich hop cho viéc di chuyén arsen. Su di chuyén c6 1€ dién ra nhd td hop
cic bién d6i oxi hod khir gém c4 viéc khir As pha ran thanh As(III), gidi hap As tx
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oxit sét, hoa tan-khir cdc oxit,... Cdc giéng v6i chiéu sau it nudce 16n hon 150-200 m
ludn ¢4 ham luong arsen thap hon 5 pg/l (phd bién thap hon 0,5 pg/t). Cic gi€ng
khoan tir trim tich Plio-Pleistocene gia hon cia Barind va Madhupur Tracts ciing
cho ham lugng arsen thap.

Thanh phin hod hoc dac thii clia nudc ngdm cé arsen cao 1a néng do sat >0,2
mg/l, mangan >0,5 mg/l, bicarbonat >500 mg/l va photpho >0,5 mg/l; néng do
clorua thdp (<60 mg/l), sunphat <1 mg/l, nitrat va florua <1 mg/l v6i pH gan bang
hodc 16n hon 7. Thé oxi hod khir thuong thdp hon 100 mV.

Ham lugng As trong nuGe ngdm khu vuc Tay Nam Dai Loan tir 10pg/l dén
1.800p.g/1 tir nhitng gi€ng phun sau (100-280 m) tach ra tir trim tich goém ca cit min,
biin va dd den, va mot nlira s6 miu duge phan tich cé nong do gita 400ug/l va
700pg/l. G ving Pong Béc, néng do As trong nudc ngdm dugc it ra tit nhilng giéng
phun n6ng hon (khodng 16-40 m) trong gidi han tir <10 dén >600 ng/l. Trong mébi
khu vuc, nudc ngdm & trong tinh trang khit manh va vi vy c6 thé tuong tu véi nudc
ngdm trong vung bi dnh hudng clia Bangladesh va An D¢ (Tay Bengal). Nuéc ngdm
tlr nhilng giéng dao hd trong viing ¢6 néng do arsen thdp.

Nong do As cao hon tiéu chudn quéc gia Trung qudc (0,05 mg/l) trong nude
ngam cla khu vizc Noi Mong, tinh Xinjiang va Shanxi. Nhitng trudng hop ngd doc
As déu tién duoc biét tai tinh Xinjiang tir nhimg nim 1980 khi néng do As trong
nudc ngdm & day t6i 1,2 mg/l. Nong do As tir 40 pg/l dén 750 pg/l trong nude ngam
phun sau trong long dat (t6i 660 m) tang 1én theo chiu sau & bon triing Dzungaria
trén sudn Bac day nii Tianshan. Nu6c ngdm nong ¢6 néng do As gilta <10 pg/l va
68 pg/l. Nudc ngdm phun trao duge sir dung lam nuédc udng trong viing tit nhitng
nam 1960 va vin dé nhiém As man tinh di dugc ghi nhan.Trong khu Noéi Mong
néng do As cao hon 0,05 mg/l dugc xac nhin trong nuéc ngam tir cdc ting chifa
nudc trong bén tring Huhhot, ving Ba Meng, va binh nguyén Tumet bao gom ca
thanh ph& Boutou va Togto. Trong Bon triing Huhhot nude ngdm cita ting chita nude
phit sa Holocene dudi trang thai khir cao. Nong do As trong nudc ngdm 1én téi 1,5
mg/l, véi ti 1& cha yéu la dang As(TIT). Mot s6 giéng dao nong cling ¢6 nudc ngam
v&i nong dé As tuong doi cao (t6i 556 pg/l).

Céc tdng chita nudc cua dong bing song Mekong va song Hong duoc khai
thac rong rai véi ude chimg khoang trén mot triéu giéng, 150.000 trong ving dong
bang séng Hong va chilt yé&u 1a giéng khoan gia dinh. Nudc duge khai thdc & ca ting
Holocene va Pleistocene. Trong viing déng bang song Hong, tram tich Holocene tao
thanh tAng chita nuGc néng nhét, chi sau tr 10-15 m. Khong giong nhu Bangladesh,
trdm tich Holocene khong ¢6 16p bun-sét min & trén bé mat, ma thong thuong néd
tach ra tr trdm tich Pleistocene nam bén dudi boi 13p sét day hang mét mac dii cac
clra & trong 16p sét nay c6 sy két n6i thuy luc gidta 2 tdng chda nude. Nude ngidm &
dang khit manh v6i nong do sat, mangan, va amoni cao. Nhiéu ting chifa nudc nong
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& mot vai ving thudc dong bang song Mekong bi nhiém man va khong thé dung 14y
nudc ubng dugc. Nhiing két qua ban ddu cia M.Berg vé ving Ha Noi cho thay
nhitng giéng khoan nong & thanh phd dac biét 1a khu vire phia Nambi 6 nhiém arsen
nghiém trong.[7] (3 d6 xudt hién cong thic theo mia v6i mia mua cé nong do cao
hon. Diéu nay c6 1€ lién quan dén thuy vin khu vuc vi ¢6 céc tuong tdc gilia tang
chita nuéc va song Hong bén canh. Ciing con it biét vé ndng 46 arsen trong nudc
ngdm tir ving trung va thugng luu séng Mekong (va Campuchia, Lao) va nhiing ting
chifa nuéc phil sa nhd hon nhimg viéc nghién citu hién nay van dang tién hanh.{8]

Néng do As trén 0,05 mg/l di dugc xdc nhan trong nudc ngdm tir cdc trdm
tich phil sa gin véi séong Danube & phia Nam ctia binh nguyén Hungary rong I6n.
Néng do lén t6i 150 pg/l duge tim thdy bdi Varsanyi (1991). Vung binh nguyén
dien tich ¢& 110.000 km?* gém 16p day cia trim tich ky Pé tr. Nudc ngdm 6 dang
Ca-Mg-HCO;™ trong viing bd cép clia cdc mép bon triing va dang Na-HCO;™ trong
cic ving thdo nudc nim thap, ¢ d6 trdm tich 13 dang hat min. Nuéc ngam & nhing
phén sau ciia bon triing (80560 m chiéu sau) véi ndng d6 As giam theo nong do Fe
va NH,, vi néng d6 axit humic cao (1&n t6i 20 mg/l).
I1.3.3 Arsen trong moi truomg oxi hod khé cdan

Ving Lagunera clia mién Bic trung phdn Mexico dugc biét dén do arsen
trong nudc ngdm dnh hudng dén siic khoé. Ving nay kho cén, nude ngdm 12 nguén
cung cip nudc uéng chinh. Nudc ngdm trong ving chli yéu la oxi hoa véi pH trung
tinh dén hoi kiém (pH tix 6,3 dén 8,9- theo Del Razo 1990). Ham luong As tir 8 dén
624 pg/l. Trén 90% cic miu nuéc ngam duge nghién ctu c¢é As & dang As(V)
chiém uu thé€. Del Razo (1994) da xac dinh nong do trung binh clia As trong nudc
udng 6 thi tran Santa Ana trong ving 12 404 pg/l. Nudc ngdm viing nay cling c¢é ham
lugng florua cao (cho dén 3,7 mg/l; Cebridn 1994). Nong doé As cao ciing tim dugc
trong nudc ngdm cla bang Sonora viing Tay Bic véi khoang néng do 2-305 pg/l.
Nong d¢ As cao nhét trong ving téi 7,4 mg/l va cling tuong thich véi néng do F.

Cic van dé sitc khoé gan véi As trong nudc udng duge biét dén & mién Bic
Chile trong nam 1962. Nong do As cao tim dugc trong nudc bé mét va nudc ngam tir
Viung hanh chinh II thuéc mién Béc, 1a viing kho cén (sa mac Atacama), cic ngudn
nude bi han ché. Nong d6 As cao kém theo véi d0 min cao (do béc hoi) va néng do
B cao. Nong do arsen dudi 0,1 mg/l trong nude bé mit va nude ngdm khd hiém, doi
noi nong do lén téi 21mg/l. Karcher (1999) cho biét gidi han As tir 0,1 mg/l dén 1
mg/l trong nudc tho. Nudc ngdm & trang thdi oxi hod 1a chi yé&u (véi sy ¢é mit clia
oxy hoa tan), As trong nudc & dang arsenat (Thornton va Farago, 1997). Cac ting
chita nude duge tao nén tir trim tich ndi lra ¢6 ham lwong As téng trong trim tich
vao khoang 3,2 mg/kg (viing Antofagasta).

Binh nguyén Chaco-Pampean cua Argentina 13 ving rong 16n, chiém dién
tich khoidng met triéu km? véi nude ngdm gidu As xudt xif tr cc tich t ky Dé i
(bun 12 cht yéu) cling véi tro Riolit hodc tro nii lira dacit tron 1dn, Nong do arsen
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trong nudc ngdm tinh Cordoba tir 6 -11.500pg/l. Nicolli va Merino (2001) khi
nghién ctu bon triing song Carcarafid (tinh Cérdoba va Santa Fe) da tim thdy nong
d6 As trong gidi han <10-720 pg/l va Smedley (1998) da tim duoc ndng do As trong
nudc ngdm & tinh La Pampa trong giéi han <4-5.280 pg/l. Nude ngdm thudng ¢ do
min cao va nong do arsen rit tuong thich véi cdc anion va nguyén t6 tao oxo-anion
(F, V, HCO;, B, Mo). Néng do Fe va Mn hoa tan thdp, dudi cdc diéu kién lién quan
dén khd can ciing vdi ciac phan dng phong hoa silicat va carbonat & pH cao (7,0-8,7),
arsen chii yéu 12 As(V) (Smedley, 1998). Cic oxit kim loai trong trAm tich (dac biét
oxit va hydroxit ciia Fe va Mn) dugc cho 14 nguén chinh clia arsen hoa tan gay ra
bdi giai hdp dudi cic di€u kién pH (Nicolli va Merino, 2001).

I1.3.4 Arsen trong mdi truong oxi hod va khit hon hop

Céc bang Tay Nam Hoa Ky (Nevada, California, Arizona) duoc xac nhan ¢é
van dé As trong nudc ngdm. Trong thip ky truGc cdc ting chia nuéc & Maine,
Michigan, Minnesota, South Dakota, Oklahoma va Wisconsin da dugc biét véi nong
do arsen cao hon 10 pg/l va cic ving nudc ngdm nho hon & nhiéu bang ciing ¢6
arsen cao. Mot bdo cdo méi day cho biét trong gan 17.000 miu nudc duoc phan tich
As dd c6 khoang 40% vuot qua 1 pg/l va khoang 5% vuot qua 20 pg/l (Welch,
1999). As xudt hién tlr cac nguon khac nhau: cdc phan tng hoa tan/giai hédp, thuy dia
nhiét va cac hoat dong khai mo. Su xuét hién tu nhién cla arsen trong nudc ngdm
xay ra dudi ca cic tinh trang khir va oxi hod trong cac khu vuc khic nhau.

Nong do As cao vugt qud 100 pg/l, dic biét 6 mau téi 2.600 pg/l trong cic
ngudn nudc ngdm ndng t phia nam sa mac Carson, véi trang thai khit, ¢6 néng do
oxy hoi tan thdp va néng do carbon hitu co, Mn, va Fe cao (Welch va Lico 1998).
Nudc ngdm ciing gén lién v6i pH cao >8 va néng do P cao cd biét > 4 mg/l va U
>100 pg/l. Ham lugng As va U cao do nudc ngdm boc hoi, k&t hap véi su oxi hod
khtr va cac qud trinh giai hdp tir nhiing oxit kim loai. Céc trang thai oxi hod khir
trong céc ting chifa nuée hién dién rat khéc nhau. Ti 1€ As & dang As(III) ting lén
trong nudc ngdm cing véi su tang chi€u sau giéng, va nudc ngdm tir bdn triing
Tulare (San Joaquin, California) véi nong do As tir <lpg/l d&€n 2.600 pg/l thudng bi
anh huong manh bdi sy boc hoi. Nhiéu miu cé nong do Se t6i 1.000 pg/l, U t6i
5.400 pg/l, B lén t6i 73.000 pg/l va Mo t6i 15.000 pg/l (Fujii vi Swain, 1995).
Nong do As va oxo-anion cao la dac trung cia cdc bdn triing dudi cdc trang thai oxi
hod & cdc tang chita nudc sa bdi (tinh Range, Arizona). Néng d6 oxy hoa tan nim
trong khoang 3-7 mg/l, As(V) chiém uu thé. As hoa tan rit twong thich véi Mo, Se,
V, F va pH trong khoang 6,9-9,3. Trong s6 467 méu da phan tich, 7% c6 néng do As
16n hon 0,05 mg/l. Néng d6 As trong trdm tich khoang 2-88 mg/kg. Céc trang thdi
oxi hod t6n tai trong cdc tAng chia nude véi chiéu sau ddng k€ (600 m) mic di tudi
nudc ngdm rat cao (t6i 10.000 nam). Nong do arsen va cdc oxo-anion cao 1a dic
trung ctia cc bon triing & day.
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I1.3.5 Arsen trong cdc nguon dia nhiét

Arsen néng do cao gén lién véi cdc ngudn dia nhiét da duge biét d&n gobm cic
sudi nude néng & nhiéu noi: Hoa Ky, Nhat Ban, New Zealand, Iceland, Kamchatka,
Phép va Dominica, mot phin cua tinh Salta va Jujuy & Tay Bic Argentina.

Su kién As lién quan dén cdc ngudn nudc néng & Hoa ky dugc Welch (1988)
dé cap gbém bén triing hé Honey, California (As téi 2,6 mg/l), sudi nudc néng Coso,
California (t6i 7,5 mg/1), Imperial Valley, California (t6i 15,000 mg/1), Long Valley,
California (2,5 mg/l) va Steamboat Springs, Nevada (2,7 mg/l). NuSc nong trong
cong vién qudc gia Yellowstone ciing chita ham lugng As cao (<1-7.800 pg/l trong
cac mach nuéc phun va sudi nudc néng; Ball, 1998). As lén 161 370 ug/l trong nudc
song Madison (Nimick, 1998). Nudc néng & cong vién Lassen, California cé nong
do arsen t&1 27mg/l (Thompson, 1985). Néng d6 arsen 3,8 mg/l cling do duge &
mach nudc phun Geyser Bight, Umnak Island, Alaska. Ngudn dia nhiét dau vao tir
Long Valley, California ¢6 néng do6 As kha cao (20 pg/l) tai di€ém xudt phat trong
ving Los Angeles Aqueduct (Wilkie v Hering, 1998). Cic ngudn dia nhiét ciing
dong gbp ddng ké vao ndng do As hoa tan (tdi 20 mg/l) trong hé Mono, California.

Welch (1988) cho rang c¢6 méi quan hé néi chung giita As va d¢ man trong
thuy dia nhiét Hoa K¥, nudc giéng v&i ndng do As 16n hon 1mg/l, ¢6 noéng do Cl c&
800 mg/l hay cao hon. Wilkie va Hering (1998) ghi nhan d¢ kiém va gi tri pH cao
¢& 8,3 ciing nhu ndng do Cl va B cia nude néng giau As & Long Valley.

Trong 26 méu nudc néng tr 5 vung nude khodng néng & Kyushu, Japan,
nong do As tim dugc trong gidi han 500 - 4600 pg/l. Nudc dic trung dang Na-Cl va
As c6 mit trong mot mau dang As(III) (Yokoyama, 1993).

Robinson (1995) tim thay ham luong As trong nudc ngdm tir nén dia nhiét
Wairakei cila New Zealand 12 3,8 mg/l, nudc hd va nude song nhan ngudn vao cla
nudc néng tit nén Wairakei, Broadlands, Orakei Korako va Atiamuri c¢é néng do 1én
161 121 pg/l, nhung néng do bi giam déng ké & cudi ngudn ra khoi viing dia nhiét.

Nong do As cao ciing duoc thdy trong thuy dia nhiét tix hé théng El Tatio clia
viilng Antofagasta-Chile ndm trong bon triing giita cic ddy ndi lira Andes va Serrania
de Tucle. Nude néng ¢6 d6 man cao (dung dich NaCl véi néng do Na trong khoang
20005000 mg/l). Nong do As clia nude trong gidi han 45-50 mg/l.

White (1963) da cho biét khoang nong do As 50-120 pg/l d6i véi nudc néng
tir Iceland va khoang 100-5.900 pg/l d6i véi nudc néng ving Kamchatka.

I1.3.6 Arsen trong khodng hod sunphua va cdc vdn dé lién quan dén khai mo

Trudng hop 6 nhiém As dién hinh lién quan dén hoat d6ng khai mo 12 & quan
Ron Phibun, tinh Nakhon Si Thammarat cia Nam Thdi lan. Ving bi anh huéng nam
trong vanh dai Thi€c Dong Nam A. Ham luong arsen 1én t6i 5.000 pg/l trong cdc
ngudn nudc ngam nodng tir cdc tram tich phu sa ky D¢ tit duge nao vét cdp tap trong
khi xir I moé thiéc. Nude ngam sau hon tlr cac ting chita nuGe da voi gia hon it bi
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nhiém bin hon (Williams, 1996), chi vai miu c6 néng do As cao. Su di chuyén As
c6 nguyén nhan tix qué trinh oxi hoa arsenopyrit, da ting lén bdi cdc hoat dong cla
moO thiée trude dé (Williams, 1997).

Khai thic mé vang & Ghana (hoat dong tir cu6i thé ky 19) Iuoén gan két véi
anh hudng cud qu4 trinh khoang hod sunphua, dac biét do oxi hod arsenopyrit gay ra
lam As di chuyén trong moi trudng. Nong do As cao dugc ghi nhén trong dat canh
khu mé va céc cong trinh xtt Iy quang (Amasa, 1975; Bowell, 1992; 1993). Ham
lugng As cao ciing tim dugc trong mot vai miu nude song gan véi cdac hoat dong
khai mé6 (Smedley, 1996). Mic du ¢6 néng do As cao trong ddt 6 nhiém va trong da
nén gin véi cac mo, nhiéu nguén nude ngdm & viing Obuasi ¢é néng do arsen thap,
trung binh trong nudc giéng khoan chi 2 pg/l. Ham lugng As cao tdi 64 pg/l khong
ndm trong phu cin cta cdc khu mo hoac truc ti€p lién quan dén cic hoat ddong khai
md. Néng do6 As cao nhét trong cdc ngudén nudc ngdm c6 tinh khir (Eh 220-250
mV). NuGc ngdm c6 tinh oxi hod tir cdc giéng dao ndong cbé ndng do As thip do As
hdp phu lén oxit hydroxit sat dudi diéu kién pH thdp cha nuéc ngam (5,4 trong giéng
dao; 5,8 trong giéng khoan; Smedley, 1996).

Nudc ngdm nhiém bédn As tir cac hoat dong khai mo & mot s6 viing clia Hoa
Ky c¢6 néng d6 rat cao, cuc bo lén téi 48.000 pg/l, gébm quan khai thic vang
Fairbanks clia Alaska (Wilson va Hawkins, 1978; Welch, 1988), ving md Pb-Zn-Ag
& Coeur d’Alene ctia Idaho, (Mok va Wai, 1990), mo Leviathan,California(Webster,
1994), thung liing Kelly Creek, Nevada (Grimes, 1995), song Clark Fork, Montana
(Welch, 2000) va hdé Oahe & South Dakota (Ficklin va Callender, 1989). Trong
nhiing kénh thoat nuGc md chifa axit, gid tri pH c6 thé cuc ky thap, oxit sit hod tan
va giai phong luong 16n As. As va cdc nguyén t6 vét khac xuat hién do qud trinh oxi
hoa khoang sunphua (pyrit va marcasit) trong ting chita nudc cat két. Nong do As
lén t61 12mg/1 trong nudc giéng (& Ordovician, Wisconsin) (Schreiber, 2000).

Nhiéu viing khéc ciing phat hién ham luong arsen cao trong dat, tram tich va
nudc do cac hoat dong khai md, bao gém viing Lavrion ciia Hy Lap gén véi hoat
dong khai moé chi va mo bac (Komnitsas, 1995), thung ling Zimapan cia Mexico,
khu vuc Tay Nam nuéc Anh (Thornton va Farago, 1997), Nam Phi, Zimbabwe va
Bowen Island, British Columbia (Boyle, 1998). Mic di ¢ nhiém moi trudng duge
canh bdo nhung anh hudng arsen dén nudc ngdm, 12 nguén cung cdp nuéc usdng
thudmg khong ddng ké & nhitng ving nay.

114 Anh hudng ctia viéc sit dung ngudn nudéc bi 6 nhiém arsen dén sic khoé
va bién phdp loai bo arsen khoi nudc

Cho dén nay anh hudng clia As dén sitc khoé con ngudi da duoc khang dinh
tuong d6i rd ring. Gidi han cta cdc biéu hién nhiém doc arsen man tinh ciing rat
rong, tit nhimg thuong t6n trén da (d6i mau sic t6 da, simg hoa,...phd bién &
Bangladesh, Pai Loan, Tay Bengal) cho téi cdc dnh hudng nang né khac lién quan
t6i thdn kinh, tim mach, tén thuong gan, phéi, tiéu dudng,..xuit hién & Trung Quéc,
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Hoa K¥, Bangladesh, Dai Loan, Tay Bengal, Argentina,..Va nghiém trong nhat 1a
gay ung thu da, phéi, cdc noi tang khac nhu than, bang quang,...Cdc cin bénh nay
phét trién chim qua nhiu nim ngudi bénh diang nguén nudc chita As cao (Smith,
1997; 1998). Nghién ctfu tir nhiéu nudc cho thay ti 1€ s6 ngudi mic bénh do ding
nudc chia As 1a khé cao (mot phan mudi), va s6 ca tir vong do ung thu cé ngudn géc
tr udng nude bi nhiém déc As ¢6 xu hudng ting 1én ddng bdo dong tai Pai Loan,
Chile va Argentina.[9]

Céc cong nghé hién cé dé xir 1y loai bd arsen phu thudc vao néng do arsen
trong nudc, vao thanh phan hoa hoc clia nude, bao gébm ca nhitng hop phan gay anh
hudng va lugng nude can xit 1y. Thong thudong nhét 1a cac bién phap 1y hoc: keo tu,
1am mém hod, trao d6i ion, XU 1y bing mang alumina hoat hod va tham tich bing
dién véi quy moé 16n. Gid thanh cia cic cong nghé ndy cao, khi€n ngudi ta phai tim
cdch thay th€ nhu hing nudc mua, thu gom va xir 1§ nudc mat dé c6 nuGe sach
khong chia arsen.[1]

Céc k¥ thuat xir Iy loai bd As khdi nude [10] thudmg roi vao 10 loai sau:

Oxi hod: suc oxi hodc khong khi vao nuéc sau khi bom tir gi€ng 1én tao két
tha FeAsO,; C6 thé ding 4nh sdng mat tr&i tao phan tng oxi hod-quang hod;

Két tha hodc sa lang thu dong véi sit ngudn gdc tu nhién;

Keo tu: thudng phai thém hod chét tao keo vao nuéc nhim keo tu céc hat lo
limg, va arsen ¢6 mit s& bi hdp phu trén 16p dong tu nay;

Sa lang: tao trong lyc dé tach céc hat rin trong nudc, thudng k&t hop bién
phdp nay vdéi két tha hoac hip phy;

Loc qua cit, than hoat tinh, vai loc;

Hép phu: dung chat hap phu dang hat nhu sét, cao lanh, bentonit, than xwong;

Trao déi ion: dung nhua trao déi ion hodc g&m v6 co c6 kha nang tich ion;

Thiam th&u qua mang hoic thim thiu nguoc;

Sinh hoc: diing vi khuén thich hop dé loai bd As;

Vi cdc phuong phap khic thudng két hgp cic k§ thuét vira néu;

Murcott (2001) da xédc dinh 32 k¥ thuét riéng biét cho nguén cung cip thay
th€ hoic loai bo As. D6i véi cdc nude dang phat trién, ¢6 thé can nhic chon mot s
k¥ thuat thich hgp, ddp tng dugc cic yéu cdu: di ré dé st dung rong rdi ma khong
cdn dén mitc 4o huy dong vén va nhap khiu; K§ thuat tuong d6i dé van hanh va bao
dudng; Qud trinh sdn xudt sir dung chli y&u vat liéu tai chd; Céc k¥ thuat nay chi
yéu dp dung cho céc giéng khoan cong nghiép hoac ho gia dinh.

Khi st dung rong rai nguén nudc tudi bi nhiém ban As s& dan dén hau qua
tich tu As trong chudi dinh dudng, gy doc vat nudi, cay trdng, va ciing sé gidn tiép
gy doc doi vi con ngudi. Giai phip cho van dé ndy 12 st dung va phaét trién ngudn
nuéc mit mot ciach an toan.
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III. Téng quan cAc nghién citu vé 6 nhiém arsen ¢ Viét nam
II1.1 Tinh hinh diéu tra vé 6 nhiém arsen trong nuéc ngdm [11]

Viét nam ciing nhu nhiéu nudc trén th€ gidi, tai cac do thi l6n nude ngdm 1a
ngudn cung cip chi yéu cho san xudt va sinh hoat. Nghién citu vé arsen trong nudc
ngim hay cdn goi 1a nudc dudi dit & Viet nam da duge dé cap trong cédc bio cdo dia
chat, dia chat thuy van, dia hod cling nhu thuy dia hod. Tuy nhién vao diu nhiing
nam 90 ciia thé ky trude, viéc nghién ctiu As chi mang tinh khéi quét va k&t hop khi
nghién citu chung véi cac nguyén td khic. Cac méu phan tich As chi c6 tinh chét
don 1& va rai rac, chua ¢6 hé thong. K& tix khi arsen tr& nén néi com véi thé gidi thi
viéc nghién citu vé€ chiing mdi duge chd y. Nghién ciu arsen ¢6 hé thong va quy mo
& Viét nam méi thyc su dugc bit ddu tir khodng nam 1998 nhung viéc nghién ciu
ciing d4 cho thdy bitc tranh téng quit vé tinh hinh 6 nhiém arsen trong toin quéc.

Trong gan moét thap ky qua, sau khi c¢6 nhitng két qua phan tich miu nuée
du6i d4t don 18 ¢6 ham luong As cao hon Tiéu chudn Viét Nam (TCVN) nam 1995
(0,05 mg/1), cdc nha khoa hoc va quan 1y & nuSe ta dd bat ddu chid y dén van dé o
nhiém As trong nuéc duéi dat. Tl khi ¢6 nhitng thong tin vé 6 nhiém As trong nuéc
ngim & Bangladesh trén dién rong va dac diém cac tdng chifa nudc giéng nhu & khu
vuc déng bang Viét Nam, nhiéu nha khoa hoc trong nuGc va ngoai nudc cung bat
tay vao nghién ctu van dé ¢4 hay khong nuée ngdm ciia Viét nam chiu anh hudng 6
nhiém do arsen va kim loai niang gay ra. Tir nam 2000 dén nay, da c6 nhiéu cong
trinh nghién ctu vé As trong cdc ngudn nude. Céc két qua nghién cifu buée ddu cho
th&y trén lanh thé nuéc ta nguén nudc ngdm & nhiéu dia phuong ¢6 ddu hiéu bi 6
nhi€m As & mic d6 khd cao. Da ¢6 kha nhiéu coéng trinh nghién citu clia cdc tac gia
trong va ngodi nudc cong ba trén nhiéu dién dan Hoi nghi, Hoi thao, béao chi chuyén
nganh, trén cic phuong tién thong tin dai ching, gan day 14 trén cidc mang internet
quéc gia va qudc t& vé su hinh thanh, phan b6 ¢ nhiém As trong nudc va cac giai
phép xir 1§, phong ngira viéc 6 nhiém As & Viét nam. C6 thé tém luoc tinh hinh
nghién ciu vé arsen tai Viét nam thong qua cac cong trinh sau.

Vao nam 1997, nhém tic gia H6 Vuong Binh, DPang Van Can, Pham Vian
Thanh, Bui Hitu Viét da nghién ciu vé€ “Dia hod arsen va stc khoé cong déng”. Cic
tic gid cho ring As la mot nguyén t6 ¢6 ndng do thdp trong dia quyén. Nhing noi
cO ham luong As cao thuong lién quan dén khoang vat sunphua da kim nhu & cdc
ving moé antimon, thuy ngén, cobalt, molybden, déng va chi-kém. Arsen trong dat
va nude ¢6 ham luong cao tai nhitng khu vic mo than, than bin, sét giau vat chat
hitu co, céc tich tu ngudn géc ddm ho va trong cic chét thai, nudc thai.

Khi khai thic khodng san thi ddt da bi phd v& va cdc khodng vat nguyén sinh
bi phoi 16, qua trinh phong hod phat trién véi mic do cao hon. Arsenopyrit duoc
tich khoi céc khodng vat dé va ¢6 di€u kién ti€p xic manh véi khéng khi.
Arsenopyrit bi rira liia, din dé€n mot lugng 16n arsen duge dua vao trong moéi trudng.
Qua trinh d6 dugce biéu dién theo phuong trinh sau.
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4 FeAsS+ 130, + 6 H,0 = 4 FeSO, + 4 H;AsO, (arsenat)

Arsenat trong moi truong tuy nhién dé& dang chuyén ho4 thanh H,AsO,> va
HAsO; di chuyén t6t trong nuéc, hap phu vao dat, bin va thyc vat.

Trén co s& nghién clu, cdc tac gia di lién hé véi cac di thudng arsen & Pam
Hoéng (Tuyén Quang), Ban Phiing (Son La). V6i co s 1y thuyét da néu trén va dua
vao két qua nghién cifu cu thé clia timg dia phuong c¢6 ham lugng arsen trong nudc
cao dé dé xuit nghién citu dnh hudng clia As dén doi séng clia ngudi st dung nuée.
Két qua thdy rdng ham lugng As trong nuée sinh hoat (la nuée susi) ban Hin Hy va
Bang Mon khd cao, 1&n dén 0,43-0,72mg/l, vuegt xa TCVN nam 1995. Véi két qua
diéu tra bénh hoc ban ddu vé 1am sang, can lam sang, huyét hoc, dich té hoc,...véi
51 ching bénh lién quan, céc tic gid cho ring nhan dan trong ving ban Hin Hu va
Bang Mon da bi nhiém ddc arsen man tinh.

Nam 2000, tic gia P& Van Ai va cdc cong su da nghién ctu vé “Mot s6 dic
diém phan bé arsen trong ty nhién va vin dé 6 nhiém arsen trong moi trudng Viét
Nam”. Cic tdc gia da cong bd s6 liéu vé ham lugng arsen trong cic than quang va
dd. Mot s6 két qua vé ham luong arsen trong céc loai d4 dwoc tdéng hop & Bang 5.

Bang 5. Ham luong As trong mot s6 loai da ¢ Viét nam

TT Loai da Ham lugng As (ppm)
1 Mac ma 0,5-2,8
2 Cacbonat 2,0
3 Cat két 1,2
4 Tram tich 6,6

Ciéc tac gia cing di nghién citu sy phan bd ciia arsen theo chiéu sau. Theo dé
thdy rang trong vo phong hod, ham lugng As tap trung cao ¢ do sau tir 0 dén 2 m.
Ham luong As ¢6 xu hudng giam theo chiéu sau. Ham lugng As trong cdc trdm tich
D¢ t Ha noi 1a khoang 6-63 mg/kg (ppm). M6t s6 két qua nghién cdu vé ham luong
As trong cédc 1gp dat da tram tich & khu vye Ha noi duge théng ké trong Béng 6.

Bang 6. Ham lugng arsen trong mot sé loai dit da tram tich ¢ Ha noi

TT Loai dat Ham lugng As (ppm)
1 Sét ndu 6-63
2 Sét mau xdm 2-12
3 Cat vang-niu xdm 0,5-5

Ham Iuong cha arsen trong dit d4 c6 quan hé tuyén tinh véi ham lugng
Fe(OH),, Fe(OH), v6i hé s6 tuong quan R=0,94.

Nam 2000, tic gia Pang Van Can d4 c6 cong trinh nghién ctru ”Nhan dinh
budc ddu vé quy luat phan b6, di chuyén va tich lu§ arsen & viing mo nhiét dich cé
ham lugng As cao”. Téc gia cho rang ham lugng As trong dd géc tuoi & viing bién
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d8i nhiét dich cao hon tri s6 Clack. Cu dan séng & cdc khu vuc d6 ¢6 thé bi nhiém
doc arsen nén cén ¢4 bién phdp khac phuc.

Ngodi cdc cong bé néu trén con cé nhiéu cong trinh nghién ctu As & nhiéu
khu vuc trén pham vi todn qudc. Tir nam 1999 dén nay, Cuc quéan ly nuéc va cong
trinh thuy Igi (nay 1a Cuc Thuy lgi) thuéc B6 Néng nghiép va Phat trién Nong thon,
té chitc UNICEF Viét nam da ti€n hanh nhiéu hoat dong, nghién ctru lién quan dén
tinh hinh 6 nhiém As trén toan quéc. Thdng 9 ndm 2003, UNICEF Viét nam phéi
hop véi Vién Y hoc Lao dong va Vé sinh Méi trudong ti€n hanh “Danh gid mitc do 6
nhiém As trong nguén nude ngdm, tinh hinh str dung nuéc giéng khoan cho an uéng
va sinh hoat chia nhan dan 6 3 xa Hoa Hau, Vinh Tru va B Pé, tinh Ha Nam”. [12]
Ciing trong nam 2003, tic gia Toéng Ngoc Thanh (Lién doan Dia chit Thuy van-Dia
chdt Cong trinh khu vuc mién Bic) di cong bé cong trinh nghién ciu vé “Su 6
nhiém arsen trong nudc ngdm vang chau thd song Hong” véi viec danh gid mic do
nudc ngdm bi 6 nhiém & timg dia phuong (Ha Noi, Nam Dinh, Ninh Binh, Thai
Binh), theo viing va theo miia. Trong bdo cdo nay, tic gia cling dé cap dén su cé mat
clia mét s6 kim loai nang (Ni, Cr, Cd, Mn, Be) cao hon TCVN nam 1991. [13]

Ngoai nhiing cong trinh nghién cifu trong khuén khé hoat dong chinh clia céc
té chitc quan 1y va bao vé nguén nudc, con nhiéu cong trinh khoa hoc d3 duogc bdo
c4o va ding tai trong cac Hoi nghi va Hoi thao khoa hoc chuyén dé.

Hoi thio qudc t€ vé 6 nhiém arsen trong nguén nuéc dudi dit duge t6 chic
thang 10 nam 2000 tai Ha noi v6i hang chuc bdo cédo tap trung vio linh vuc canh
bao 6 nhiém arsen trong cdc ngudn nudc ngAm & nhiéu dia phuong va cac bién phip
loai trit hoac gidm thiéu.

Hoi nghi v& arsen trong nudc sinh hoat va chwong trinh hanh dong thang 10
nam 2001 do Cuc qudn 1y nuSe va cong trinh thuy Ioi t6 chite véi nhiéu bai bdo cdo,
tham luan va mot tai lieu ky y&u khoa hoc thu thap bdo cdo clia cac chuyén gia trong
va ngoai nudc quan tam nghién ctfu 6 nhiém arsen.

Mot s6 hoi thao, ceminar khoa hoc, hoi nghi ¢6 lién quan dén tinh hinh 6
nhiém arsen trong nuGc sinh hoat va giai phap khic phuc & cap bo, nganh da duoc
ti€n hanh lién tuc trong cic nam 2002-2005.

Mot s6 phuong tién thong tin dai ching & Trung wong nhu Paj truyén hinh,
Dai tiéng néi Viét Nam, moét s6 bdo di dua tin canh bio vé tinh hinh 6 nhiém arsen
trong ngudn nude dudi dat, dac biét 12 & khu vuc Ha Noi, va méi nguy hai dén sic
khoé cong dong. Gan day nhat la cdc bai phéng sy trén bao Lao dong vé “Hanh trinh
nhan dién arsen”, “Giai phdp khic phuc 6 nhiém do arsen gay ra”, “Thach tin, cai
chét cham”,....C6 mot thuc t€ 13 nhiu viing, nhiéu khu vuc trong nuée ta phat hién
thdy nhimg ddu hiéu ctia mot loai bénh do ding nude bi nhiém dodc arsen lau ngay.
Do d6 hang loat cac hoat dong diéu tra, nghién cttu xdc dinh ham luong arsen trong
d4t, nuSe dudi dat da duge tién hanh & nhi€u tinh, thanh trén toan qudc. Trong dé
mot s& két qua chinh duge tém luge nhu sau.[11]
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Nam 1999, 1228 méu nudc dudi dat & Ha No6i, Ha Tay, Phd Tho, Hai Phong,
Quang Ninh, Thédi Binh, v Thanh Hoa di dugc phén tich ham luong arsen. Két qua
c6 17,1% s6 mau (210/1228) ¢6 ham lugng As cao hon 0,05mg/l (TCVN nam
1995). Riéng tai Ha Noi, ti 1& nay 1a 34% (178/525 miu), cao nhdt trong cic dia
phuong duoc diéu tra.

Vao thai diém 2000 - 2001, 498 miu nudc cia Ha Noi duge phan tich arsen.
Trong s6 d6 c6 470 miu nudc dudi dat trong cic ting gh va gp, 28 miu nudc mit,
nuée thai. Két qua cho thdy 138/470 miu nude ngdm (29,3%) c6 ham lugng arsen
vugt qua TCVN (1995). Ngoai ra & cdc tinh Nam Dinh, Thai Binh, Ninh Binh ciing
d3 ¢6 325 miu nudc ngdm duge phan tich As, két qua c6 5,8% s6 mau (19/325) vugt
TCVN nam 199J5.

Cudi nam 2001, trong khuon khé cda dé tai “Ung dung mo hinh dong ngdm
ba chiéu, nghién cdu ddnh gid hién trang 6 nhiém ngudn nudc va du bdo su di
chuyén clia mot s6 nguén ¢ nhiém tai khu vuc phia nam Ha N6i” do Cuc Quén 1y
nudc va Cong trinh thuy lgi tién hanh, 107 mau nuéc va 20 méu dat khu vic phia
Nam Ha Noi da duge phan tich ham lugng As. Két qua cho thdy : d6i véi nude ngdm
ti 1& s6 mau ¢6 ham lugng As vuot qua TCVN (1995) 14 18,6% (16/86 mau); d6i véi
maiu d4t ham luong As cao nhat dat 71,5ppm, thip nhat 2,7ppm, trung binh 18,8
ppm. Ngoai ra, trong 52 mau nuée & khu vuc Quynh Loéi-Thanh Nhan da duge phan
tich arsen 19,1% s6 mau (9/47 miu) c¢é ham lugng arsen vugt qua TCVN (1995).

Bang 7. Khéi lugng mau tai mét s6 dia phuong va Ham luong As

) So6 mau < 0,01 mg/l | 0,01 -0,05mg/l | > 0,05 mg/l
TT | Dia phuong phan tich As | % s6 mau % s mau % s6 mau
1 | Binh Duong 30 - - -
2 | Béac Ninh 1 - - -
3 | CaoBing 15 100 0 0
4 | GiaLai 189 23 76 1
5 | HaNbai 1076 23 33 31
6 | HaTay 1 - - -
7 | Hai Phong 49 0 98 2
8 { Phi Tho 80 18 73 5
9 | Quang Nam o1 85 14 0
10 | Quang Ninh 175 1 87 2
11 |SonLa 24 - - -
12 | Tay Ninh 160 88 12 0
13 | Thai Binh 196 10 84 0
14 | Thanh Hoa 201 29 56 11
15 | Vinh Phiic 129 47 46 4

(86" liéu do Cuc qudn ly nudc va Cong trinh thuy lgi, 16 chic UNICEF Viét nam thic hién ndm
1999-2001)
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Piu nam 2002 két qua phan tich arsen trong 734 giéng khoan do UNICEF tai
trg & 7 tinh da duge cong bo, trong d6 chi ¢6 0,95% s6 miu vugt TCVN (0,05mg/l).

Nhin chung phéin 16n cdc nghién citu trong thoi gian gidn day thudng quan
tam nhiéu hon téi viéc xdc dinh ham lugng arsen trong ngudn nuge dudi dit. Theo
s& liéu téng hgp so b ban ddu, dén nay trén pham vi toan qudc da cé khoang vai
nghin giéng khoan cdc loai dugc phan tich ham lugng arsen, phan bd & gan 20 tinh,
thanh phé trong ca nuéc, trong d6 tap trung hon ci & khu vue dong bang song Hong.
Dia phuong dugc nghién citu nhiéu nhat 14 Ha Noi, sau d6é dén Thanh Ho4, Thai
Binh, Gia Lai, Quang Ninh, Bic Ninh va Ha Tay.

Tuy nhién véi s6 lugng mau it, pham vi phan bd cla cac giéng chi tap trung
tai mét s6 X3, mot s6 khu vie nén cac két qua nghién citu méi chi cé tinh chit so bo,
mang tinh phat hién 1a chinh (Bang 7).

II1.2 Tinh hinh nghién citu vé arsen trong nudc ngim Ha noi

Ha Noi 1a thi d6, 1a trung tam chinh tri, van ho4, kinh t€&, xa hoi ctia ca nudc.
Dam bao cung cdp ngudn nudc sach cho thanh phd Ia moét nhiém vu quan trong. Ha
Noi 1a mot trong s6 it thanh phd cla ca nude hién dang sir dung ngudn nude dudi dat
dé cip nudc cho do thi. Méi ngay Ha Noi tiéu thu khoang trén 400.000 m® nuéc.
Trong gin mudi nam trd lai day viéc nghién citu arsen trong nudc dudi dit & Ha noi
dang thu hit sy quan tadm cua nhiéu nha khoa hoc, chuyén mon va quan 1y.[14]

Nghién ctu vé & nhiém arsen & Ha noi da duge ti€n hanh tir cach day khoéang
15 nam. Nam 1991-1993, khi thuc hién dé tai “Dénh gid d6 nhiém ban va dé xuit
cdc bién phap bdo vé nguén nudc dudi dit & mot s6 khu vuc trong diém thuoc ddng
bang Béac bo”, tdc gia P& Trong Su (Vién Dia chat va Khodng san) da [dy miu va
phét hién ham luong As va cic tic nhan gay nhiém ban khac nhuv NH,*, NO,/NO,,
Hg trong nuéc ngdm tang cao theo mia kho, giam xudng vao mua mua. Nam 1995,
tadc gia Nguyén Van Dan trong “Bdo cdo két qua nghién ciu dia chat thuy vin ving
Ha noi nam 1995” da tdng két cdc két qua nghién citu trong cdc nam 1992-1995, va
nhan dinh “nuéc ngdm bi nhiém ban tdng trén nhiéu hon ting duéi, dic biét 14 nito
(NH," 1a chii yéu), t6c do nhiém bin v dién tich ving nhiém bén ciing bi ting lén.
Tuy nhién khi d6 As chua xudt hién thanh van dé thdi su nén viéc ham luong As cao
trong nude ngam chua dugc cic nha chuyén moén ciing nhu quan 1y chi v.[15]

Trong cac nam 1999-2000, véi su tai trg kinh phi nghién cttu cia mét du an
cua Thuy sy, M.Berg (Vién Khoa hoc va Cong nghé Nudc Lién bang Thuy s§y-
EAWAG) va nhém ciia Pham Hing Viét (Dai Hoc Khoa hoc Tu nhién, Pai Hoc
Quéc gia Ha Noi) da thuc hién dé tai “Budc ddu khao sdt nham dinh gid ham luong
arsen trong nudc dudi dit va nudc cap khu vuc Ha ndi”. Trong cong trinh nay, cdc
tac gia da chia ving nghién ctu (ndi va ngoai thanh Ha noi) thanh 4 khu vuc c6 miic
do 6 nhiém As khic nhau. Trong d6 khu vuc phia Nam Ha néi bi 6 nhiém nhiéu
nhét véi mic d6 cao hon ca (c6 mau cho ham lugng As téi 3 mg/). Cic tdc gia con
khing dinh ham lugng As cao khong phai do tdc dong tir bén ngoai ma c6 ngudn
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g6c tir ban than dia chat cha khu vuc. Céc tang dat dd ving Nam Ha Noi ¢é mot 16p
than biin do cdc vat chat hita co bi chon viii lau ngay, va arsen sinh ra tr d6. Su di
chuyén clia arsen phu thuoc chit ché vao do pH moi trudng. [16].

Nam 2000, tic gid Ngoé Ngoc Cat va cac cong su da cong bd cong trinh
nghién citu “Péanh gid nuéc nhiém doc arsen ¢ phudng Quynh Loi, quian Hai Ba
Trung, Ha Noi; Dé xudt cic giai phdp lam sach nudc”. V6i bai bdo nay tic gia da
dua ra mot s6 két qua phén tich mau nude ¢6 ham lugng As cao & khu vire phia Nam
Ha Noi va dé xudt mot s6 giai phap xir 1y. Két qua ndy trung vé6i nhiu két qua
nghién cttu cita nhiéu tdc gia trong thdi gian trudc do.

Tai Hoi thao qudc t& v& “O nhiém As trong nuéc dudi dat” duoc té chiic tai
Ha N&i vao thang 10 nam 2000, da c¢6 21 bdo cdo duge trinh bay vdi nhiéu két qua
nghién ctfu vé€ 6 nhiém As & Ha noi. Tiéu biéu 1a cdc bai chia nhém nghién citu hén
hgp giita Vién Khoa hoc va Cong nghé Nudc Thuy s§ (do M.Berg ding dau) va
Trung tam Nghién ctu méi trudng va phat trién bén vimg thudéc Pai hoc Khoa hoc
Tu nhién (Pai hoc Qudéc gia Ha noi, do Pham Hing Viét ding diu), nhém cla tac
gid Nguyén Vian Dan (Lién doan Dia chdt Thuy vin va Céng trinh mién Bic), cla
tdc gia Pham Ngoc H6 (Khoa Moéi trudng, PHQG), Nguyén Hitu Hoan (Vién Hod
hoc Cong nghiép), Bd Trong Su (Vién Dia chét va Khodng san Viét Nam),...

Niam 2001, nhém cdc tic gia Pd Van Binh, Bui Hoc, Dao Dinh Thuin
(Trudong Pai hoc M6-Dia chit) di tién hanh nghién citu “Arsen trong nude dudi dat
va anh hudng ciia ching dén sic khoé cong déng”. Cac tac gia quan tam dén su hinh
thanh arsen trong qua trinh hinh thanh cdu tric dia hod clia ca viing dong bing va
dang ton tai cla arsen trong nuéc duédi dat. Theo dé As hoa tri 3+ v As hoa tri 5+
luon luon ¢6 thé chuyén d6i trang thdi cho nhau tuy thudc vao diéu kién méi trudng
clia cdc tdng chifa nuGe. Tuy nhién két qué phan tich trong giai doan nay chi khang
dinh ham lugng As téng s6, khong phan biét duge hai dang ton tai clia As, nén chua
dl diéu kién dé khang dinh méi truomg nuéc ngdm khu viee Nam Ha Noi la moi
truong oxi hod hay khit hay hén hop oxi hod-khit.

Théng 3 nam 2001 Cuyc Bia chat va Khodng san Viét Nam va UNICEF da
cong bd két qua nghién citu As trong nudc ngdm Ha Noi. Theo bio cdo nay, cdc
méu dugc 14y tai 115 16 khoan trong hé théng quan tric qudc gia va hé théng quan
trac ctia Ha Noi vdi dia tdng da duge xdc dinh rd rang, qud trinh quan tric nhiéu
nam nén thuan 1gi cho nghién ctru. Ngoai ra cdc tic gid cling da khéo sét va l1dy miu
phan tich tai céc 16 khoan & trong cic co quan, trudng hoc, bénh vién, xi nghiép,
don vi quan d6i hién dang khai thic nudc. Céc giéng khoan dudng kinh nho kiéu
UNICEF ciing dugc lua chon dé 14y méu nghién ctu. D€ so sanh két qua, cdc mau
nudc song, hd, nuée thai ciing duge 14y dé d4nh gia.

Véi mot lugng méu twong d6i 16n dugce 14y va phan tich, cdc tac gid da nhan
dinh: ca hai ting chita nudc gh va gp & Ha ndi déu c6 biéu hién 6 nhiém arsen véi
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mifc do cao va dién rong. Ngudn géc arsen la tir tu nhién. Su phan bo cla As c6 lién
quan chat ché véi ham lugng sét ¢6 trong nudc.

Nam 2001, Bui Hoc, D6 Van Binh, Nguyén Chi Nghia, Pao Pinh Thuin
(Trudng Dai hoc Mo-Dia chat) cong bd cong trinh “Arsen trong nudc dudi dat va
huéng nghién ctru ching”. Cic tac gid da néu lén nhiém vu quan trong va nhimg
cbng tdc cdn giai quyét khi nghién ciu arsen. Pong thoi ¥ kién cla céc tac gia kha
dong nhat véi cdc két qua nghién ciiu cua Cyc Dia chat va UNICEF Viét Nam.

Nam 2001, T4c gia Chander Badloe va Nguyén Quy Hoa (UNICEF Viét
Nam) da nghién ciu d€ tai “Arsen trong nudc sinh hoat-van dé cp béch lién quan
dén sitc khoé con ngudi & Viét Nam™. Day 12 mot cong trinh nghién ciru duge dau tu
bang ngudn kinh phi nghién ctfu cha 6 chifc the giéi UNICEF. Cac tdc gia da phan
tich dac diém As trong nudc dudi dit Viet Nam va lién hé véi dong bang Bengal va
Bangladesh. Theo d6 cdc két qua nghién ctu & Viét Nam ciling khd giong nhur doi
vdi Bangladesh va mot s6 khu vuc khéc trén thé gidi.

Théing 10 nam 2001 Hoi nghj vé “Arsen trong nudc sinh hoat va xay dung ké
hoach hanh dong” dugc té chiic tai Ha Noi, do Cuc Quén 1y nuée va Cong trinh thuy
loi chii tri. Cdc bai bdo ciing dd dua ra nhiéu két qua nghién ctfu ban du vé arsen &
Ha Noi néi rieng va trén pham vi toan quoc néi chung. Hoi nghi xoay quanh viéc tra
161 cdc van dé vé€ ngudn gdéc, sy phan b, sy di chuyén cla As trong nudc va dnh
hudng cta ching t6i doi s6ng ciling nhu cdc bién phap phong tranh, x&r 1y ngudn
nude. Hoi nghi dd dinh hudng cho cong tic di€u tra, nghién ciiu arsen & Ha Noi
cling nhu trén toan quoc.

Niam 2001, Nguyén Vian Dan va Téng Ngoc Thanh nghién citu vé “Kha ning
nhiém bén arsen cdc ngudn nude dudi dat ving Ha Noi” do céu tao dia chét cuc bo.

Nam 2002, nhém tic gia W. Giger, M. Berg, Pham Hing Viét, va cdc cong
st di cong bo cong trinh “Nghién citu phan tich moi trudng trong khuon khé hop téc
Viét Nam -Thuy S§ vé tac nhan 6 nhiém arsen va chat hitu co trong moi trudng nudc
va nudc udng”. Noi dung nghién citu khéng chi dua ra nhitng s6 liéu nham canh bao
nguén nuéc ngdm Hi Noi bi nhiém bdn As, ma con khang dinh céc hop chit hitu co
dé bay hoi gébm ca hop chit co clo (Trihalomethane) tao bdi su phun khi Clo vao céc
nguén cép nudc sinh hoat cho thanh phd véi muc dich tdy tring cling gdy nén tc
dong ¢6 hai cho sifc khoé ngudi diing nude sach. [17]

Nam 2002-2004, Cuc Quan 1y nu6c va Cong trinh thuy 1gi cht tri thuc hién
dé tai “Nghién ctu xac dinh sy ton tai, quy luit phin bo clia arsen trong dat va trong
nude & thanh phé Ha N¢i...”. Day 12 mét dé tai quy mo 16n vé diéu tra nghién ctiu ¢6
hé thdng va chi tiét nhdt tir trudc téi nay. Theo d6, 450 méu d4t trong cac trdm tich
b& 101 va 2200 miu nude duge 14y nhdm phan tich ham lugng As. Mau dat, mau
nudc, mau nudc thai, nude mat dugc 14y theo mia tai nhiing vi tri xdc dinh. Khai
lugng méu nhiéu, phan tich bang nhiéu phuong phdp cho phép cé thé c6 tai licu dot
chiing va bd sung cho nhau nén két qua 1a dang tin cay. Ngoai viéc diéu tra, tap thé
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tdc gia va chu nhiém dé tai Pham Xuéan Sir cling da ti€n hanh thuc hién mét khai
lugng 16n cdc dang nghién ctu nhu thi nghiém, xir 1y tai liéu, 1ap ban d6 phan bd 6
nhiém va thuc hién nhiéu céng tdc bé tro khac (khoan, do va phan tich cdc ham
luong mot sO nguyén td lién quan, diéu tra x hoi vé hién trang khai thac nude, tinh
hinh sic khoé ctia nhan dan & mét s6 khu vuc nghién ciu ¢é ham luong arsen
¢a0,...). Tuy nhién ndi dung nghién citu cia dé tai nay chi tap trung vio nguyén o
As 12 chinh, ham luong cdc nguyén t6 kim loai nang khac ciing chi dugce dé cap dén
khi so sanh mdi lién hé tuong quan giita chiing va As, nhung theo bdo cdo tdng két
thi chua thdy quy ludt giita ham luong ting nguyén t6'(Fe, Mn, Cu, Cr, Pb, Se, Cd,..)
so voi ham luong As.

II1.3 Tinh hinh 6 nhiém arsen trong nudc ngdm trén pham vi toan quéc[11]

Sau khi nhiing thong tin vé€ 6 nhiém As & Bangladesh duogc cong bé rong ri
trén mang internet nam 1997 thi vdn dé As & Viét Nam ciling da bit ddu duge chi .
D3 c6 nhidu tic gia va cdc co quan nghién cifu 6 nhiém As trong cdc nguén nudc
khai thac phuc vu sinh hoat. Céc nghién ctu déu dua ra két qua 1a cé s nhiém bén
As trong cdc ngudn nude. Dac biét viec nghién citu cdc nguén nudc cip cho sinh
hoat & hai ving d6ng béng chau thd Song Hong va song Mekong duoc chi ¢ hon ca.
K&t qua nghién cttu cho thdy c6 hién tugng nhiém bén arsen trong ngudn nudc kha
10 rét & Ha Néi, Phi Tho, Ha Nam, Nam Binh, Ha Tay, Vinh Phic, Pong Thap....

Két qua phén tich cta hon 2300 mau nudc ngdm duge 14y tir cdc gi€ng khoan
khai thidc nude tir nAm 1999 dén 2001 & 12 tinh thanh trén pham vi toan qudc, cho
thdy tinh hinh 6 nhiém arsen trong nudc dudi dat nhu sau:

Theo tiéu chudn TCVN nam 1995 (As <0,05 mg/l) 7/11 tinh (64%) da phat
hién 0 nhiém, ti 1¢ 6 nhiém chung trong tap miu nay 13 16%. Ha Noi cé ti 18 o
nhiém cao nhit (31%), ti€p d6 la Thanh Hod (11%). Cac tinh Phii Tho,Vinh Phiic,
Hai Phong, Quang Ninh va Gia Lai ¢6 ti 1&¢ 6 nhiém tir 1 dén 5%.

Theo tiéu chuan TCVN nim 2003 vé céc chi tidu kim loai ¢6 mit trong nudc
sinh hoat (As <0,0lmg/l) ¢ t6i 10/11 tinh ¢6 gi€ng khai thdc nuéc bi 6 nhiém
(chiém 91%), chi duy nhét tinh Cao Bang v6i 15 mau duge phan tich déu ¢é ham
lugng As dudi 0,01 mg/l. Ti & 6 nhiém chung trong tap miu phan tich 1a 71%.

Mic du s6 luong miu phan tich cdn it (trir Ha Noi) so véi tdng s giéng hién
c6 & cdc dia phuong, nhung di phat hién thdy mic do 6 nhiém 13 ding ké. Khu vuc
phia bac ¢6 ti 1& 6 nhiém cao hon so véi khu vyc mién Trung, Tay Nguyén va Dong
Nam b (xem Béang 7).

1I1.4 Tinh hinh 6 nhiém arsen trong cdc nguon nudc ¢ Ha noi[11]

Véi cdc két qua nghién ctu khdc nhau cta nhiéu tac gia, cé thé thay ring kha
nang nhiém bin As trong nude dudi ddt 1a mot thyc €. Ham luong clia arsen trong
nuéc vuot qua gidi han cho phép (theo TCVN nam 1995) 1a nhiing co s& dé danh
gid. Tuy nhién con nhiéu vdn dé chua duge lam sdng t6 nhu mic do, dién phan bs,
nguoén goc 6 nhiém... la muyc tiéu nhiém vu ctia nhitng cong trinh diéu tra nghién ciu
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tiép theo. K&t qua nghién citu & Ha Noi, noi ¢6 kha nhiéu cong trinh nghién citu chat
Iuong nuSe néi chung va tinh hinh 6 nhiém As néi riéng cho phép khdi quét nhur sau.
Nguén nude soéng: diac trung cho viing Ha néi 14 nude song Hong, song Nhué.
Trong nim 1993-1997, k&t qua quan trac chit lugng nuéc séng cho thdy trong tong
s6 220 méu (song Hong 90 mau va 130 miu & song Nhué) dem phan tich As, 71%
s6 méiu (157/220: song Hong 62, chi€ém 29%, song Nhué 95, chiém 73%) c6 ham
lugng As <0,01 mg/l, 27% s6 mau (59/220: song Hong 28, chiém 31%, song Nhué
31, chiém 24%) c¢6 ham luong As tit 0,01 dén 0,05 mg/l, va chi c6 2% s6 mau
(4/220, tap trung & song Nhué, chiém 3% ) cé ham lugng As cao hon 0,05mg/l.
Ngudn nuée song Héng theo nhan xét 13 chua c6 biéu hién 6 nhiém, trong
khi ngudn nuéc séng Nhué di bit dau 6 biéu hién 6 nhiém nhe (3% s6 miu) & phia
Nam thanh phd, do ti€p nhan cdc nguén nude thai sinh hoat va thai cong nghiép.
Nguon nude thdi: dai dién bdi song Kim Nguu va song To Lich. Theo tai liéu

quan trac chét lugng nudc cia Bo Nong nghiép va Phdt trién Nong thon trong cic
nam 1993-1997, véi 245 méau phan tich ham lugng As (ciung cic chi tiéu hoa 1y
khéc) cho két qua nhu sau. 98 mau ¢6 ham lugng As duéi 0,01mg/l, chiém 40%
(song Kim Nguu 45 mau, chiém 42%, song Té Lich 53 mau chiém 39%); 106 mau
¢6 ham luwgng As tir 0,01 dén dudi 0,05mg/1 (chi€m 43%; Song Kim nguu 49 miu
chi€ém 45%, song To lich 57 méau chiém 42%); s6 mau ¢6 ham lhuong As tir 0,05
mg/l tré 1én 14 41, chiém 17% (song Kim Nguu 14 mau, chiém 13%, song To Lich
27 miu chiém 20%). Nhu vay cé thé thdy nguén nuéc thai clia thanh phé, dai dién 12
song To6 Lich va Kim Nguu cé bi€u hién bi 6 nhiém As, mic do chua ddng lo ngai.

Ngudn nudc mdt tai cdc ao hé: Téng hop két qua phan tich ham luong As
cia 42 miu nudc ao hd phan b & hdu hét cdc quan huyén trén dia ban Ha Noi do t6
chitc UNICEF thuc hién cho thdy két qua chung nhu sau.

S6 miu ¢6 ham luong As duéi 0,01mg/l gom 22 mau, chiém 52,4%;

S6 méu c6 ham lugng As tir 0,01 d&n < 0,05mg/l ¢é 19 méau, chiém 45,2%;

S6 méau c6 ham lugng As > 0,05mg/l ¢6 01 miu (méiu nude ho thuy loi tai xa
Phit Ninh, S6c¢ Son, ham lugng As dugc xdc dinh 14 0,196mg/1), chiém 2,4 %.

Nhur vay, di s& luong mau 14y phan tich chua nhiéu, nhung cic két qua trén
cting cho thdy rang tinh hinh 6 nhiém arsen trong ngudn nudc mat, xét theo TCVN
nam 1995 1a chua déng ké. Néu xét theo TCVN niam 2003, thi vé6i két qua trén, tinh
hinh nhiém bin nguén nudc do As gay ra ciing bat ddu cé tin hiéu bdo dong.

Nguén nuwdc dudi ddt: Két qua phan tich ham luong As tir 1075 méu nudc
dudi dat tir cac giéng khoan, giéng dao, trong dé chi yéu 1a cdc giéng khoan kiéu
UNICEF (856 miu) va mot s6 giéng khoan cong nghiép (bao gdém cdc giéng thuoc
hé théng quan tric) dugc 16 chidc UNICEF thyc hién trong thdi ky 1999-2001 trén
dia ban thanh ph6 cho thay nhu sau.

S6 mau ¢6 ham luong As dudi 0,01mg/l gém 246 mau, chiém 22,9%;

S6 mau cé ham lugng As tir 0,01- 0,05mg/l gém 500 méu, chiém 46,5%;
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S6 mau cé ham luong As tir 0,05mg/1 tr& 1én gém 329 mau, chiém 30,6%;
Két qua diéu tra dugc 16ng hgp trong Bang 8.

Bang 8. Két qua phan tich ham lugng As trong nudc ngam Ha Noi

(s6'liéu ciia UNICEF, giai doan 1999-2001)

Tong . Tir 0,01 dén Tir 0,05 mg/l
TT| Khuvee | so | DuoiOOImel b 0,05 mgn trd Ién

maiu | S6miu | Ti1e% | S6 miu | Tile% | S6 miu | Tile%
1 | Babinh 10 6 60 2 20 2 20
2 | C4u Gidy 12 6 50 4 333 2 16,7
3 | bong Anh 78 49 62,8 22 28,2 7 9
4 | béng Pa 4 1 25 2 50 1 25
5 | GiaLam 93 47 50,5 24 26,9 21 22.6
0 |HaiBaTrung | 548 11 2 344 62,8 193 35,2
7 | Hoan Kiém 6 - - 3 50 3 50
8 | Séc Son 34 31 91,2 3 8.8 - -
9 | Tay 8 20 8 40 8 40 4 20
10 | Thanh Tri 171 48 28,1 52 30,4 71 41,5
11 | Thanh Xuan 17 3 17,6 6 35,3 8 47,1
12 | Tt Liem 82 36 43,9 29 35,4 17 20,7

C6 thé thdy ring s6 luong mau ¢6 ham lugng As cao hon 0,05 mg/l (TCVN
nam 1995) tap trung cao nhit & quian Hai Ba Trung va huyén Thanh Tri. Trong dé
cac giéng khoan cta khu vic Quynh Loi cho ham lugng As cao nhat. Cic quén noi
thanh khéc c6 s6 lugng miu phan tich it va ham luong As trong nhiing mau nay
ciing khong cao ddng ké. Nhin chung triv S6¢ Son, tt cd cdc quan huyén déu phat
hién thdy 6 nhiém.

Vao thoi diém 1999-2000, nhém nghién citu trong dy dn hop tic Thuy S§-
Viét Nam di khao sat cdc gi€ng khai thac nude ngdm quy mo cong nghiép tai 8 nha
may nuée (Mai Dich, Ngoc Ha, Ngoé Sy Lién, Yén Phu, Luong Yén, Ha Dinh,
Tuong Mai, Phdp Van). Nhém da ti€n hanh phan tich As trong nguén nudc “tho”
bom tir long dat 1én, va trong nguén nuéc sau x{ 1y loc trén gian phun. Trong 15
thang nghién citu véi 7 lan 18y mau phéan tich, cic tic gia cho biét: ham lugng As
trong nudc ngdm “tho” kha cao, dat t&i 430 pg/l (430 ppb). Nudc da qua xir 1y sau
gian phun vin codn chita tir 25 dén 91 ppb As (cao hon TCVN nam 2003), nhung
diéu ddng ngac nhién 12 ham lugng As tir nudc mdy clia cdc ho dan do cic nha may
nudc ndy cung cip lai rat thdp, chi tir 7 dén 82 ppb, trung binh 31 ppb. Céic tic gia
cho riing As trong dudng 6ng da bi giit lai cling véi két tha FeO(OH) bam dinh vao
bé mat dudng 6ng din trong hé théng cung cdp nudc. Tuy nhién, cidc khao sat méi
chi dimg lai & d6, nén chua cé dil co s& dé két luan vé khia canh 6 nhiém As trong
ngudn nurde sinh hoat & ndi thanh Ha Noi. Ngoai ra, chua c6 nghién citu thdng ké vé
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ham luong As trong cdc miu nudc sau khi xir Iy so bo (chi yéu ding bé loc cit) tai
céc ho gia dinh sir dung nuéc giéng khoan lam nude sinh hoat, nén ciing chua thé
khing dinh chinh x4c dugc s6 dan bi phoi nhiém As tir nguén nudc. [17]
II1.5 Hién trang 6 nhiém trong cdc tang chita nudc ciia khu viee Ha néif11]

Theo chiéu sau tir mit dat, dua vao cot dia tAng clia khoang 400 giéng khoan
khu vuc Ha n6i, dia chét thuy van cla ving duge phéan chia thanh cac phan vi sau:

- Lép céch nudce tram tich Holocene gom sét, cdt pha;

- Tang chita nudc trdm tich Holocene (gh) gébm cét, sét, cét pha;

- Lép cdch nudc trdm tich Pleistocene gom sét, sét pha;

- Tang chifa nuée tram tich Pleistocene(gp) goém cat, cudi, soi;

- Phiic hé chita nudc khe nidt Neogene(m,) gébm cudi két, sét két, cat kél;

- D61 chira nude khe midt luc nguyén phun trao Triat(f) gom cét két, bot két;

Ting chita nudc gk phan b6 rong khip khu vyc thanh phd. Thach hoc cla
tdng niy gdém cét pha, sét pha, sét, bun sét, cat c6 14n biin hitu co va thuc vat. Chiéu
day ting chta nudc gh tit 0 dén 15,5 m, trung binh 14 m. Day 1a tang gidu nude. Lop
chita nudc cua ting gh phan bé & do sau 15 dén 25 m, nén ndi chung cé chét luogng
t6t. Loai hinh hod hoc chil y&u 13 bicacbonat-clorua, hAm lugng vi khudn nho hodc
khong c6 (trir nhitng khu vie bi 6 nhiém Nito va vi sinh nhu nghia trang Van Dién,
6 nhiém Hg nhu khu bai rac Tam Hiép, ME Tri véi ham lugng Hg 1én t6i 0,4 mg/l).

Trit luong nuée dudi dét trong tAng gk khong 1én, nhung ¢6 bd cdp tu nhién
tir nudc mua, nuée soéng, hd,... nén ¢ thé ddp ing cho khai thic quy mo nhd phuc
vu in uéng, sinh hoat. V4i 159 miu nudc thudc tdng chita nude gk, cé 48 mau cho
ham luong As thdp hon 0,01mg/1 (30,2%), 57 méu (35,8%) c6 ham lugng As tir 0,01
dén dudi 0,05mg/l, con lai 54 mau (34%) cé ham lugng As cao hon 0,05mg/l. Nhu
viy, tAng chita nudc nay di c6 biéu hién 06 nhiém & ca khu vue ndi va ngoai thanh.

Tang chifa nuéc gp (tng giita-trén) gdm gp, va gp, c6 bé day thay déi trong
pham vi kh4 16n, tir 9,97m dén 30,8m (khu vuc bd Bac song Hong), hoac tir 35 dén
45m, ¢6 noi 1én t6i 60-70m (khu vic bd Nam song Hong). Nude ngAm trong ting
nay thudc loai nlta ciing, chit lugng t6t. Loai hinh hod hoc 1a bicacbonat-canxi,
bicacbonat-natri, ham luong céc nguyén t6 vi lugng nhd, nhung ham huong sét cao
bién d6i tir 2,4 dén 26,24mg/l, ham lugng mangan ciing khi cao trong khoang 0,1
dén 1,15mg/l. D6 pH ciha tdng nay néi chung it thay déi, khoang 6,5 dén 8,4 (khu
vuc Linh nam 7,6-8,0). Mot s6 noi trong ting chita nudc nay ¢6 ddu hiéu 6 nhiém
kim loai ning: bai rdc B6 D&, ham lugng Hg ¢& 0,4 mg/l, vai khu vire khac nhu nam
quan Hai Ba Trung, huyén Thanh Tri ¢6 ddu hiéu 6 nhiém As va cac kim loai nang.

Két qua khao sit 751 miu nude thudc tdng chita nude gp, (chl yéu la giéng
khoan kiéu UNICEF) cho thay chi ¢é 153 méu (20,4%) ¢6 ham luong As thip hon
0,01mg/l, ¢6 téi 378 miu, chiém 50,3 % cho ham luong As tir 0,01 dén dudi 0,05
mg/] va 220 mau (29,3%) c6 ham lugng As tir 0,05mg/1 tr& 1én. Diéu nay chi ra ring
biéu hién & nhiém cua ting chita nudc nay twong d6i ro rang, ca ndi va ngoai thanh.
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Trén dia ban toan thanh phd, trong 163 miu nudc dugc 14y tir cic giéng
khoan cong nghiép khai thic nude & ting gp, (46 sau thudng trén 60 mét) thi 27,6%
s6 miu (45 miu) c6 ham Iugng As dudi 0,01mg/l, 63 miu (38,7%) c6 ham lugng As
cao hon 0,01 nhung thap hon 0,05mg/l, va ¢6 téi 55 mau chiém 33,7% c6 ham luong
As cao hon 0,05mg/l. S6 liéu khdo sét ciing chi ra biéu hién 6 nhiém do As gy ra &
ting nudc dudi nay, ca ving ndi va ngoai thanh.

IV. Cac phuong phip dinh lugng As va mot s6 kim loai nang
trong nudc ngam

Pé phuc vu cho céng tic diéu tra, cic phuong phap phan tich tai hién trudng
déng vai tro cyc ky quan trong. Thong thudng, cac thong s6 nhur do pH, thé oxi hod
-khir Eh, nhiét do,... thudng dugc xdc dinh ngay tai noi thu miu. Ham luong arsen
cling dugc xdc dinh tai hién truong nhd nhitng dung cu don gian va du nhay.[4]

Thanh phdn clia nuéc ngdm bé mit va nuéc ngdm (goi chung 14 nude duéi
dat), vt cic nguyén t6 Na, Ca, Mg, K, Ba, Fe ¢6 ham lugng ¢d miligam/lit (mg/l
hay ppm), cidc nguyén t& kim loai nang khac trong gidi han ¢& microgam/lit (ug/l
hay ppb), do d6 cdc phuong phap dé phan tich chiing thudng 12 nhitng phuong phép
phan tich céng cu hién dai. Ham lugng As trong cdc miu nudc sau khi chuyén vé
phong thi nghiém cling dugc phan tich trén nhiing thiét bi hién dai. [18]

IV.l Phuong phdp phdn tich arsen tai hién truong (4}

Do yéu cdu kiém tra ham luong arsen trong nuéc ngdm tai cdc ving nhiém
ban, phan tich méi ngudn nudc 1 cach 6t nhat. Phép thir tai hién trudng rat cdn dé
lya chon nguén mau cho cdc phép phan tich tiép theo, 1am gidm déng ké s6 luong
mau phai chuyén vé phong thi nghiém va gitip dinh huéng nhanh trong cong tic
diéu tra muc do nhiém ban. Tuy nhién moi két qué phan tich cé d¢ bét dinh va sai s6
di k&m véi chiing va diéu nay duoc hiéu chinh thong qua chuong trinh kiém tra chét
lugng. Hau hét dung cu thir hién truong hién nay dua trén phuong phap Gutzeit nho
phén ng khir As(III) va As(V) bing Zn dé thu khi arsin tao ra sir déi mau ctia giay
HgBr,. Khi H,S bi loai trir nh& bong thuy tinh di xir 1y v6i kém axetat. P cé nhiéu
nghién citu vé d6 nhay va do tin cdy cha cic dung cu ndy, dic biét & An b va
Bangladesh. Cic dung cu thudng cho hiéu qua tét khi phat hién néng do As cao (I6n
hon 0,1mg/1) nhung thudng cho d6 tin cay kém khi néng do thdp hon. Ly tudng doi
v6i dung cu thir As hién trudng 1a c6 thé dinh lugng trong mitc 5-200 ng/l va ¢é do
chinh xdc phd hgp, ching han + 20 % cho khoang néng d6 thdp hoic + 5 pg/l cho
néng do cao; don gian va an toan cho nguoi st dung; Gia ca hop 1y véi cdc nude
dang phat trién,... Nhiéu cai ti€n dugc dp dung d6i véi nhimg dung cu truée day va
nhiéu bo dung cu hién nay dugc san xudt hodc phat trién. C6 18 lac quan nhit 13
dung cu thir hién truong do Gido su Walter Kosmus cia Pai hoc Karl-Franzens,
Graz, Austria phat trién trén logic ciia dung cu chudn Gutzeit, d6 1a: (i) thay thé kém
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bang NaBH, va vi thé loai bd duoc van dé thu k&m (c6 As) thap; (ii) ding vién rin
thay cho dung dich hoa chét va vi th€ tranh dugc viéc phai dem theo cic dung dich
axit hay NaBH, ra hién truong; (iii) cé bo tao arsin don gian, khong qua tinh vi va
dé thuc hién; (iv) gop duoc toan bd khi arsin qua moét mau nhd gidy loc tdm HgBr,
ddm bao d6 nhay va do chinh xdc cao nhat; (v) dung thiét bi dang m4y tinh bo tdi dé
do su bién déi mau bing phuong phip quang phé ké&; (vi) dinh Iugng As tdng s6, va
(vii) tuong d6i bén va d& chuén hod. Cic nd luc véi nhitng dung cu nay 13 dé giam
gi4 thanh va c6 thé dua ching vao sit dung rong rii & noi ndo cé nhu ciu.

Gan day, cdc nhom nghién ctiu thudc truong Pai hoc Lausanne (Thuy S9),
Trung tAm Nghién ciru Mo6i truong Leipzig (CHLB bic), Vién Khoa hoc va Cong
Nghé Nudce Lién bang Thuy Sy két hgp véi trudng Pai hoc KHTN thudée PHQG Ha
Noi phat trién nhitng dung cu thir As tai hién trudng méi dua trén cic phan ing sinh
hoc clla mot s6 chiing loai vi khudn ¢6 kha niing nhan thiic As (ding “cong tic “ gen
phéan huy 2,4-D). Pua chiing vi khuén chi thi nay lén gidy dé ki€m tra ham lugng As
nhu diing gidy chi thi pH théng thudng. Cong nghé méi niy con chua duge phd bién
rong rdi do gid tuong d6i cao, va viéc bao quan tai hién truong cling khd nghiém
ngat. Tuy nhién n6 ciing hira hen moét cong cu thuén tién trong tuong lai cho cic nha
khao sat diéu tra moi trudng.[19]

IV.2 Phuong phdp trdac quang [18]

Day la phuong phap kha kinh dién thudng 4p dung dé dinh lugng céc nguyén
t6 dua trén kha nang tao phitc mau v4i cdc tic nhan mang mau, nhu Al tao phifc vai
Pyrocatechol tim, Mn tao phifc v6i formaldoxime, Ag véi p-dimethylaminobenzyl-
idenerhodanine va dithiozine, nhung d6 nhay xac dinh thudng & cap mg/l;

As(V) dugc dinh luong gidn tiép théng qua phan tng khir véi KI, I, giai
phong duge chiét vao CCl, va dinh lugng, sau d6 suy ra ham luong As. Do nhay
phét hién ciia phép xdc dinh dat Sppb; Ca trong nudc duge dinh lugng nhé phan ing
tao phitc véi 2-(2-(8-hydroxyquinolyl)azo-1-naphtol) trong méi trudng nudc/dioxan
tai pH 8,5; Trong khi dé Cu duge dinh lugng gidn ti€p théng qua kha nang xidc tdc
cac phan ng oxi hod hydroxylamine thanh nitrit, hodc oxi hod axit chromotropic
bang H,0,. Gi6i han xdc dinh ham lugng Cu trong khodng 12-200 ppb; Fe trong
nude & dang Fe(III) cling thudng duge dinh luong gidn tiép théng qua vai trd xiic tic
cho cdc phan img oxi hod o-toluidine bang KIO, trong méi trudng pH 4,2-5,2 khi ¢6
mat 2,2 -bipyridyl, hodc oxi hod axit 3,5-diaminobenzoic bing H,0,. C6 thé dinh
lugng 0,5 ppb Fe trong nude khi ham lugng Mn, Cr khong vugt qua 30 ppb.

IV.3  Phuong phdp phdn tich dong chdy (FIA) [18]

Céc nguyén t6 da lugng Ca, Mg, K, Na trong nén méu nuéc ngim (vi nuéc
da xir 1§ ding cho sinh hoat) c6 thé dugc dinh lugng déng thdi khi ghép néi thiét bj
dong chay lién tuc véi detector quang k€ ngon lira va quang phé hap thu nguyén tir.
Khi diing detector tric quang, viéc dinh lugng Ca va Mg trong cic miu nudc dua
trén nguyén tac tao phitc mau cia Ca véi EDTA - Murexit va phic mau cla téng Ca
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+Mg v6i EDTA-Eriocrom T den. Him lugng Mg dugc tinh todn tr téng ham lugng
Ca+Mg va ham lugng Ca.
IV.4 Phuong phdp quang phé huynh quang [18]

Phuong phdp nay ding dé phan tich déng thoi Al, Ga va Zn trong miu nudc,
c6 thé 4p dung cho déi twong nudc thai sau xit 1y. Phuong phdp dua trén phép do phé
dao ham bac hai clia cic cau tir sau khi tao phic véi saliclyaldehyde
thiocarbohydrazon trong moi truong nudc-cthanol (52% ethanol) va & pH 4,7. Gi6i
han xdc dinh ctia Al va Ga 1a 2 ppb, con d6i v6i Zn 12 20 ppb.

IV.5 Phuong phdp quang phd hdp thu nguyén ti [18]

Pay la phuong phéap théng dung nhit cho viéc dinh luong kha nhiéu nguyén
td ¢6 mat trong cdc mau nudc ngdm ding k¥ thuat ngon hra hoac khong ngon Ira
tuy theo cdp ham lugng cha timg nguyén t6, ma khong can tich chiing ra khoi nén
miu. Nhém cdc nguyén t6 kim loai kiém va kiém thé cé thé duge dinh luong dé
dang do ham luong cia chiing trong cdc mau nudc dudi dat thudng kha cao. Fe, Mn,
Zn ciing dugce dinh lugng bang k¥ thuat nguyén tir hod trong ngon lira, vi ham lugng
cua chiing tir vai trim ppb dén vai ppm. Trong khi d6, cidc nguyén t6 kim loai nang
khac(Cu, Pb, Cd, Mo, V, Cr, Ni, Ti, Be, Ag, Al) v6i ham luong thdp chi tir vai ppb
d&n vai chuc ppb, can thiét phai ding k¥ thuat khong ngon lira.

Khi diing k¥ thuat hydrua hoa trong phuong phdp quang phd hip thu nguyén
tlt, cdc nguyén t& As, Se, Sb, Bi cé thé duoc dinh lugng tuong d6i d& dang. Gidi han
phét hién d6i v6i As va Sb 12 0,1ppb, va doi véi Se va Bi 1a 1ppb.

IV.6 Phuong phdp quang phé ICP-AES [18]

Két hop k¥ thuat phun suong khi nén va phun suong siéu am vao dng dét
plasma, phuong phdp nay cho phép dinh lugng déng thai 32 nguyén t6 ¢é mit trong
cac miu nudc dudi dat. Mot s6 nguyén t8 ¢6 ham luong rdt thip (Hg: 0,002ppb;,
Cd:0,01ppbs;...) vAn ¢6 thé dinh lugng véi do ding cao.

Két hop véi ky thuit hydrua hod As va Se ciing dugc dinh lugng bing phuong
phap ICP-AES. Trong k§ huat ghép n61 nay, hoi Asin hay Selenuahydro duoc khi
mang Ar ddy thang vio plasma khong cin diing dén bo tao hoi (nebulizer). Gidi han
phét hién doi v61 As 1a 0,3 ppb con véi Se 1a 0,03 ppb.

IV.7 Phuong phdp quang phé ICP-MS [18]

V&i do nhay phat hién khd 1y tudng (1072 g/ml hay ppt), nhiéu vét nguyén 16
trong nudc ngdm c6 thé duge dinh lugng mot cach dé dang. Hg, cdc nguyén to dat
hi€m, TI, cdc nguyén t6 phéng xa nhu U, Th, Tc v6i ham luong rat thdp trong nudc
ngém ciing c¢6 thé dugc dinh lugng truc ti€p khong cdn lam giau trude. As ciing cé
thé dugc dinh luong bing phuong phap nay, nhung do anh hudng ctia Cl va Ar nén
trong nhiéu trudng hop, dé dinh luong vét As ngudi ta phai ding k§ thuat hydrua
hod ghép véi thiét bi ICP-MS, va c6 thé phai ding cdc bién phép dic biét nhu mang
ky nudc, d6t plasma bang hén hop khi, hay tham chi thém chét hitu co vao hén hop
phén tng dé loai trir 4nh hudng cha ArCl*. Tuy nhién, do dic tinh néi troi clia
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detector MS, nhiéu kim loai nang vé6i c¢dp ham luong ppb ciing thudng duge dinh
luong déng thai véi cdc kim loai hi€ém ké trén. Ngay nay, day 12 phuong phap dugce
ua diing ciia nhiéu phong thi nghiém phén tich moé1 trudng.

IV.8 Phuong phdap Von-Ampe hoad tan [18]

Dung phuong phdp Von-Ampe hoa tan anot thong thudng hodc két hop véi
k¥ thuat thu gép, k¥ thuat quét, xung vi phan, quét-xung vi phén,...nhiéu nguyén (6
kim loai nang nhu Cd, Pb, Cu, Zn, Ni, Co,...trong cic mau nudc sinh hoat va nudc
ngim dugc dinh lugng véi do ding cao. Pay 12 phuong phdp khd phd bién trong
nhiéu thap ky cudi cta thé ky 20. Gi6i han xdc dinh ciia phuong phdp d6i v6i nhém
céc kim loai ning ké trén 12 & cAp ham luong ppb.

IV.9 Phuong phdp huynh quang tia X (ED-XRF) [18]

Clng véi su trg gidp clia phuong phdp tach (trao déi ion) hodc lam gidu trén
gidy loc cellulose bing k¥ thuat c6 bay hoi, phuong phdp huynh quang tia X c6 thé
cho phép dinh lrgng dugc 20 nguyén t6. Gin day, ngudi ta thudng doi miu qua
mang loc chelex-100 (k¥ thuit trac déi ion), va dinh lugng c4c nguyén t6& trén mang
loc ding phuong phap ED-XRF. Cic kim loai Ca, Fe, Co, Ni, Cu, Zn, Pb, Hg, Cr va
Se trong cdc mau nudc mat, nuéc ngdm, nude sinh hoat duge dinh lugng chinh xdc
khi ding XRF v&i dng phéng XRF phit xung. D6 nhay phat hién thap nhat 0,54
ppb. Luong miu nuée ban ddu can thiét cho phép dinh lugng khong it hon 500 ml.

Két hop véi k§ thuat phan xa toan phan (T-XRF), ¢6 thé dinh luong duoc 40-
60ppt Hg va Pb trong cidc mau nudc.

IV.10 Phuong phdp sdc ky ion (IC) va sdc ky long hiéu ndng cao (HPLC) [18]

C6 thé dinh luong déng thdi cdc anion CI', SO,*, NOy, Br va cic cation kim
loai nhu Na, K, Ca, va Mg trong cidc miu nudGce trén thiét bi sic ky ion vdi cot tach
cation, cot tdch anion hay cot nén anion va detector dién din. Day 1a wu diém chinh
ctia phuong phdp IC, chi véi thiét bi dinh lugng ndy ciing ¢6 thé hi€u dugc mot phan
ban chét va thanh phén céc viing nudc.

Céc nguyén t6 Cu, Be, Al, Ga, Pd, va Fe trong cdc miu nudc mat, nudc ngam
dugc cling duge dinh luong trén HPLC sau khi tdch cic nguyén t6 nay ra khoi dung
dich nudc nho k¥ thuat chiét bing acetylacetone.

IV.11 Cdc phuong phdp phdn tich hién dai khdc [18]

Phuong phép kich hoat notron ciing dugc dp dung dé dinh lugng nhiéu kim
loai trong mau nudc sau khi xir Iy dong c6 mau.

Phuong phdp khoi phd két hop tach cac kim loai Pb, Cd, Tl trén cat6t sau d6
ding k¥ thuat pha lodng ddng vi (them Pb-206 va Cd-116) dé dinh luong chiing.

Phuong phép quang phé phat xa huynh quang cdm tng proton cho phép dinh
lugng truc ti€ép t6i 76 nguyén to trong cdc mau nudc véi gidi han phat hién tir 0,1
dén 100 ppb. Gidi han phét hién thip nhdt 12 d6i véi Ni, Cu, V, Cr. Nguyén tac cha
phuong phdp 13 miu nuée (75 pl) dugc ban phd trong budng chan khong bdi ngudn
proton 2,55 meV, va phé tia X dugc ghi tir detector Si(Li) v6i bo phan giai xung.
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PHAN B
NGHIEN CUU PANH GIA HIEN TRANG O NHIEM
NUGC NGAM KHU VUC PONG-NAM HA NOI
DO ARSEN VA KIM LOAI NANG GAY RA
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I. Phuong phap va dia diém thu thap mau
1.1  Phuong phdp thu thip mdu

Trong khuon khé va yéu ciu ctia dé tai nghién ctu mic d6 nhiém bdn nuéc
ngdm, méiu duoc thu thap tai cdc 16 khoan cong nghiép phuc vu khai thic nuée theo
diing tiéu chudn TCVN-6000-1995 tir do sau trén 70 m (chi yéu & ting chita nude
gp; va mot sé giéng & tdng m,). Cdc miu nudc giéng khoan kiéu UNICEF tai nhimg
ho gia dinh gan dia diém giéng khai thac quy md cong nghiép ciing dugc thu thap.
Theo diéu tra cha nhém thuc hién dé tai, phan 16n cdc giéng nay chi c¢6 do sau dudi
30 m, nhu vay nudc ngdm duge khai thac chili yéu & tang gh va tang gp,. Ding dinh
vi vé tinh GPS (Global Positioning System) két ndi mdy tinh dé ghi lai toa do diém
thu mAu. Thoi diém thu méu 13 thing 2 va thang 7 (dac trung cho mua khé va mia
mua & Ha Noi). Cic mau sau khi thu goép tai hién trudng dugc axit hod dén pH 1 va
chuyén ngay vé phong thi nghiém dé tiép tuc xir 1y, béo quéan (theo TCVN-5993-
1995) va phan tich. Dé dam bao yéu t¢ nghu nhién khich quan, mét giéng khoan
dugc thu ba 14n mau trong 3 tuin lién ti€p nhau ciia mét mua. Gid tri sau khi phan
tich cdc miu nay 12 gid tri trung binh ctia 3 miu cha cing mot dia diém.
12  Dia diém thu thdp mdu

Céac mau duge thu gom tai cdc 16 khoan cong nghiép khai thac nuée phuc vu
sinh hoat do Cong ty Kinh doanh nudc sach Ha Noi quén 1¥ nam & khu vuc céac
phutng Thanh Luong, Tan Mai (Nam quan Hai Ba Trung), phudng Yén S, Linh
Nam (Pong-Nam quan Hoang Mai), va miu tai cdc giéng khai thidc nuéc quy mo
cong nghiép phuc vu nhu cdu san xudt & khu viuc Nam Hoang Mai - Béic Thanh Tri.
Su phan bg ciia cdc gi€ng khoan khai thic nuéc véi quy mo cong nghiép, va nhing
giéng nong hon xung quanh ddp ing dugc yéu cau nghién cttu dat ra trong dé tai,
dam bdo thuc t&€ khach quan khi nghién ctiu danh gia mic d6 6 nhiém (néu ¢o). Tai
céc dia diém & phia nam quan Hai Ba Trung, do cé nhitng canh béo tir nhiéu nam
trudc day vé su 6 nhiém khd nghiém trong ngudn nudc ngim ving Quynh Loi-
Thanh Nhan gay ra bdi As va kim loai ning, nén hiu hét ciac gi€ng khoan kiéu
UNICEF tai da s6 hd gia dinh da bi déng hoan toan, khong con duge ngudi dan
trong khu vuc st dung. Biéu nay 12 mot khé khin cho nghién ciu d4nh gi4 tai dia
di€ém Luong Yén va Tuong Mai thuoc quan Hai Ba Trung. Tai cic dia diém con lai
thuoe quan Hoang Mai, vin con rai rac mot s6 gia dinh st dung nude giéng khoan
vao muc dich lam nuéce rira, nude tudi, nén ciing tao thuan lgi cho nhém nghién ciu
khi thu miu nuéc ngdm bé mat. Cdc mau nudc ngdm & tAng gp nay va nhiing mau
nudc giéng thoi, gi€ng dao (nudc ngdm bé miit) thudng ¢6 do sau phd bien tir 15 dén
25 m & khu virc phia Pong-Nam quan Hoang Mai. Nhu vay, véi su lua chon cdc
diém thu miu nudc ngdm va nudc ngdm bé mit (tdng nong hon), cac 16 méu thu
thap duoc dap tng duoc tinh dai dién cuia ca khu vuc nghién cidu khdo sat. Téng so
miu di duge thu thap 1a 120 mAu trong hai mia, mbi toa do mau duge thu 3 14n dé
phan tich va ghi két qua trung binh trong bdo céo.
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I1.
ciru khao sat
IL1

Phan tich dinh luong As va cac kim loai ning trong nghién

Thanh phdn hod hoc cida nudc ngdm bé mdt va nude ngam (nude duéi dat)

Nhiéu tic gid nghién ciru nuéc dudi dat thudng chi quan tim dén moét s6
thong s8 vat 1y va hoa hoc chi yéu trong thanh phan cic mau nudc. Ngoai do pH,
th€ oxi hod khir Eh, d6 dan dién riéng phén, mau séic, mii, do duc (néu cd), thong s
sinh hoa vé vi khudn, cdc anion v6 co nhu HCO;', SO,*, NO,/NO,, CI', vA mot s6
cation nhu Na*, K*, Ca**, Mg®*, Fe, Mn 13 nhitng chi tiéu phan tich phé bién. Tuy
thudc vao timg ving dat va dia chat ciia ving d6, thanh phan hod hoc clia nudc
ngdm ciing trong d6i khic nhau. Bang sau day 13 thanh phan cla nuéc ngadm (khong
bi & nhiém) tai Florida, Hoa K¥. [20]

Bang 9. Thanh phan ho4 hoc ciia mau nuée ngam {20]

Thanh phan Ham lugng mg/l Thanh phan Ham luong pg/l
NH, 0,02-0,34 As 1
Nito hitu co 0,66 - 0,96 Cd <1
NO; 0,01 Cr <1
NO, <0,01 Cu 1
Photpho (P} <0,01-0,01 Fe 170 - 470
Do ki€ém (CaCO,) 264 Pb <1-1
Mg 2,6-5,7 Mn <10-30
K 05-1,1 Hg <0,1
cr 18 Ni <1
Na 11 Zn <10

I1.2  Tiéu chudn chdt luong nude ngdm Viét nam
Bang 10. Gia tri gi6i han cho phép cua cac thong sé va

nong dé cic chit 6 nhiém trong nudc ngam

Thong s6 Gia tri giéi han Thong 56 Gid tri gioi han
mg/l mg/l
Do cing (CaCO, ) 300 - 500 Se 0,01 (0,01)
As 0,05 (0,01) Ni (0,02)
Cd 0,01 (0,003) Chat ran t6ng hop 750 - 1500
Pb 0,05 (0,01) Cr 200 - 600
Cr (VI) 0,05 (0,05) CN 0,01
Cu 1,0 (2,0) F 1.0
Zn 5,0 (3,0) NO, 45
Mn 0,1-0,5(0,5) Phenola 0,001
Fe 1-5 S0,* 200 - 400
Hg 0,001 (0,001)

42



TCVN-5944 (1995) dugc lvu hanh cho dén nay. Nhung gidi han ham luong
As trong tiéu chudn nudc sinh hoat TCVN-5502-2003 duoc ha thdp xuéng, do vao
thoi diém nay, cdc phuong phdp phan tich hién dai di kha phé bién & nudc ta. Nhiéu
phdng thi nghiém ¢6 di phuong tién dé€ kiém tra chat lugng nude. Bang 10 théng ké
cdc tiéu chudn (thanh phéan hod hoc) quy dinh chdt lvong nudc ngdm clia Viét nam.
Céc gi4 tri trong ngodc ndm trong tiéu chuidn do WHO quy dinh nam 1993.
I1.3  Giéi han ham luong As ciia cdc tiéu chudn thé gidi cho nudc sinh hoat

Pay la mot trong nhitng thong s& can thiét phai xem xét khi nghién ciru khao
sdt cdc mAu nudc ngdm clia khu vue Ha Noi. D€ ddnh gid nudc ngim cha ving
nghién cifu ¢4 bi ¢ nhiém hay chua, cin theo mot quy chudn nhét dinh. Cling véi cac
nudc khiac, TCVN-5502 - 2003 chi ra gia tri ham Iuong As dugc phép c6 mat trong
nudc sinh hoat phdi nho hon hodc biang 10pg/l (Bang 11). Nhu vay, trong moi
nghién cifu danh gid s& dugc ap dung tiéu chudn nay dé d6i chi€u va so sanh.

Bang 11. Giéi han ham lugng As trong nuéc sinh hoat [21]

TT | Quy dinh theo tiéu chuin | Ham luong As, pg/l (ppb)

1 | Khéi Cac nudc EU 10
2 | Té chitc WHO 10
3 | Thuy Sy 50
4 | Bangladesh 50
5 | Hoa K¥ truéc nam 2001 50

Hoa Ky tir nam 2001 10
6 | Viét Nam trude niam 2003 50

Viét Nam tir nam 2003 10

I1.4 Cdc phuong phdp phdn tich duoc si dung trong nghién citu khdo sdt

Do ham lugng clia cac nguyén t6 da lugng nhu Na, Ca, K, Mg, Fe, Mn, Ba, Sr
trong nudc ngdm thudng & cdp tir hang tram pg/l d€n mg/l, nén phuong phip quang
phé hap thu nguyén tir véi k§ thuat nguyén tir hod trong ngon Hra duoc lua chon. Khi
tién hanh dinh lugng cic nguyén t6 Ca, Sr, Ba hén hop khi nguyén tir hoa ta C,H,-
N0, trong khi dinh lugng cic nguyén t6 con lai dung hén hop C,H,-Khong khi.

Céc nguyén to kim loai nang véi ham lugng thap, cap do pg/l (ppb) nhu Cu,
Pb, Zn, Cr, Ni, Tl, Be, Ag, phuong phdp quang phé hap thu nguyén tir ding k¢ thuat
khéng ngon ltra duoc lra chon va 4p dung dé dinh luong.

Céic nguyén t0 tao hydrua kim loai nhu arsen, selen, ... dugc dinh luong véi
k¥ thuat hydrua hod trong phuong phdp quang phé h4p thu nguyén tir. Ding k¥ thuat
hydrua hod con tao thuin tién cho viéc dinh lugng truc ti€p As(IIl) trong mau nudc,
ciing véi viée dinh lugng As téng s6. Cdc nghién citu chi tiét trong phan tich dinh
lugng tryc ti€p As(IIT) va As(V) 1a co s& dé xay dung quy trinh phan tich ching.
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Céc nguyén t6 khac ¢6 mat trong cdc miu nude ngdm véi ham lugng rat thap
duge dinh lugng bang phuong phdp ICP-MS. Mac du dinh lugng As khong phai 1a
“s& trudng” cta phuong phdp ndy, nhung nhém nghién citu dd c¢§ ging tim nhimg
bién phép thich hgp dé dinh lugng chinh xdc ham lugng As tOng sd trong cdc mau
nudc nghién ctru gép phan lam phong phi thém cac quy trinh dinh lugng.

Dung cu ding cho nghién ciu phan tich cdc mau nudce phai dat duge yéu cau
chuin xdc, khong dua thém tap chét vao miu phén tich; hod chét ding cho nghién
cttu phan tich nude phai dam bao tinh khiét tuyét ddi, nudce cat hai 1an duge tinh ché,
dat chi tiéu dién & 18 MQ mdi duge sit dung dé pha cdc dung dich chudn va pha
lodng ho4 chét can thiét.

IL.5  Phdn tich so sdnh quéc té

Pay 14 mot nhiém vu clia dé tai dé dam bao do ding clia bo sd liéu khi cong
b6. Trong qua trinh thuc hién dé tai, nhém nghién ctu di tham gia ba dot phan tich
so sanh qudc t€ do chuong trinh Nudc sach th€ gidi ndm trong Hé théng quan tric
Moi trudng toan cau-GEMS cia Lién hiép quoc, va Vién Khoa hoc va Cong nghé
Nudc clia Thuy S§-EAWAG t6 chic. Két qua phan tich clia cdc phong thi nghiém
cha Viét Nam va cia nhiéu nuéc khdc trén thé gidi duoc cdc don vi t6 chiic tng
hop, s6 liéu duge x1t 1y théng ké. Can cii vao chi s6 Z (Z-score) dé danh gid do ding
cta phép xdc dinh cta ting phong thi nghiém d6i vé6i tiing nguyén t6 can phan tich.
Z dugc tinh toan theo cong thirc sau:

Gid tr1 bdo cdo - Gid tri chuin
Chiso Z =

Gid tri dinh chudn X %do bat dinh

Bang 12. Chi sé Z cua phong thi nghiém Trung tam Phan tich,

Vién Cong Nghé Xa Hiém
Nguyén ARS-17 ARS-18 ARS-19 ARS-20 Phuong
to Gia trj Gia tri Gia tri Gia trj phap
- 2 Z- 2 Z- 2 Z- 2 z- a
phan | chuan s chuan s chuan s chuan s phan
) core core core core )
tich | g/l pg/l pg/l pg/l tich
As 17 1,2 560 -0,3 47 0,6 190 -0,3 | ICP-MS

Fe 18700 1,0 1450 | -2,8 | 9200 1,2 7400 2,7 AAS

Mn 550 -0,2 960 0,3 240 -05 690 -0,4 | ICP-MS

Na 22800, 1,2 | 16300 | 0,6 | 11800 ; 01 12100 | -01 AAS

K 11700 | 3,3 5000 | -3,4 | 6200 0.9 3400 1.0 AAS

Ca 49000 | -2,4 | 97000 | -1,6 | 56000 | -1,3 | 115000 | -1,7 AAS

Mg 14500 | 1,7 |36000| 1,2 | 10700 | 1,8 40000 0,2 AAS

Ba 280 0,9 150 1,6 175 0,5 300 -0.2 | ICP-MS

Cu 415 0.1 5 -13 41 0,2 14 -1,3 | ICP-MS

Zn 670 0,0 355 1,0 365 0,9 460 0,7 | ICP-MS
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Bang 12 1a mot trong céc loat két qua danh gia chi s6 Z do Vien EAWAG
tinh todn trén s& liéu phén tich do nhém thuc hién dé tai tién hanh déi v6i cadc mau
chuidn nuéc ngdm ky hiéu ARS-17, ARS-18, ARS-19, ARS-20. Mau do Vién
EAWAG thu thap, chuén bi va gli dén tir Thuy S§.

So véi thanh phdn miu nuée ngdm (Bang 9) va tiéu chuin chat luong nude
ngam (Bang 10), s& liéu cia thanh phan cac nguyén t6 kim loai trong miu so sanh
qudc t€ phan 4nh 16 miu bi nhiém bdn As (cic mau ARS-18 va ARS-20). Da sd két
qué phan tich cho s8 Z trong bang 12 nho hon + 2, tic 1a do léch khoi gid tri ding
duéi 2 khoéng tin ciy (confidental interval), biéu hién két qua c6 do tin cay cao. S6
Z cang 16n, do diing cang thip. Gid tri Z = 0 1a Iy tudng, vi khong cé sai s gitta miu
chudn va gia tri xdc dinh. Sau cdc thir nghiém véi miu chudn tai phong thi nghiém,
nhém thuc hién dé tai 4p dung cdc quy trinh da nghién ciru trén mau chudn so sanh
quéc t€ dé tién hanh phan tich hang loat cdc miu nudc nghién ciu.

Pé gép phdn ddm bdo do ding cha bo s liéu, mot s6 min nude ngdm (10
méu) dugc glii phan tich ki€ém tra tai phong thi nghiém cta trudng Dai hoc Freie
Berlin (c6 thiét bi ICP-MS va ICP-AES, céc k¥ thuat vién thao phan tich cic miu
nudc. Két qua phan tich cac mau tit GW01 d&n GWO08 (la cac mau NH6, NH7, NH9
va N9F1 thu trong mia mua va mua kho tai Linh Nam) va GW9-GW10 (mau PF1
thu trong mila mua va mia kho tai Yén S&) xem tai phan phu luc ctia bdo cdo.

III. Nghién ctru khao sat danh gia mitc do nhiém bin nguon
nuéc ngam tai khu vue Pong-Nam Ha Noi
III.1 Nghién citu khdo sdt theo dia Iy hanh chinh

Tai cdc dia diém nghién ctu khéo sat, tat ca cdc mau nude duge thu thap
nhitng giéng khoan dang hoat dong khai thic nudc (quy mé cong nghiép va quy mod
hé gia dinh), két qua phan tich duoc so sdnh trén cdc biéu d6 cot dé co thé thay ro
duge ham luong cdc nguyén t6 tai ting diém thu miu. Toa do cha timg mau duoc
ghi trong phan C - Bo s06 liéu, trang 70.

Trong bi€u dé trén hinh 2a va 3a, c6 thé thay rd su phan b6 ham lugng As va
mot s6 kim loai nhu Ba, Mn,... theo chiéu huéng ham lugng Zn < As < Sr < Ba < Mn
vi tuong tu nhau & hai dia diém Lwong Yén va Tuong Mai thudéc quan Hai Ba
Trung. Ham lugng As trong nudc ngiam “thd” chua qua xu 1y gan véi gid tri cho
phép ctia TCVN (1995) (Hinh 2a), nhung cao hon so véi TCVN 5502 (2003). Ham
lugng Mn néi chung thdp hon tiéu chuin cho phép (0,5 mg/l). Tai dia diém Tuong
Mai, ham lugng As trong nuéc ngdm “th6” phd bi€n & gia tri tit trén 10 pg/l dén trén
50 pg/l. Mot nlta s8 mau nghién citu (12 trén 24 mau) c¢é ham lugng As cao hon gid
tri cho phép 0,05mg/l cia TCVN nam 1995 (Hinh 3a). Trong biéu dé 2b va 3b
(ciing tai cdc dia diém trén) thi c6 su khéc biét tuong doi rd. Ching han ham lugng
Cu, hay Cr trong cdc mau TH cao hon cdc miu LH, nhung cdc gid tri ham luong déu
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Hinh 2. Ham Iuong As va mét so kim loai ning
(Cdc mdu nitde ngdm tai dia diém Luong Yén, qudn Hai Ba Trung)

thdp hon tiéu chudn cho phép, chiing td ring nguén nudc & day hdu nhu chua ¢
biéu hién 6 nhiém do kim loai ning gay ra. Tuy viy, ham luong V trong mau L17F
cao hon cdc miu khédc thudc 16 mau trong biéu dé 2b, c6 thé do miu nay 1a nudc
ngdm bé mit (16 khoan sau dudi 27m) nén tao di thuong trong ca 16 miu (khoan &
do sau khoang 60-70 m) & cing mdt khu vue khai thac nude.

Nhin chung, tai hai dia diém vira khdo sit, chit luong nudc dudsi dat tuong
d6i t6t, chua ¢6 bidu hién nhiém bén clia cic nguyén t6 kim loai ning & tdng khai
thic gp mac di ham luong As pho bién ¢ mifc trén 10 pg/l (TCVN nam 2003).
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Hinh 3. Ham lugng As va mét s¢ kim loai nang
(Cde mdu nudc ngdm tai dia diém Twong Mai, qudn Hai Ba Trung)

Trén hinh 4, ¢6 thé so sanh ham lugng vét mot s6 nguyén t6 trong miu nudc
ngédm be mat (L17F) va trong hai miu nuéc ngdm tai cdc vi tri cé toa do 21°:
00,797-105:51,894 va 21°y: 00,720-105%:51,933 (g4n véi mAu L17F). Ham luong
Pb trong cdc mau nay déu thap hon giéi han TCVN nam 1995, nhung ham lugng U
va Sb trong mau nuSc ngdm bé mit cao hon hai miu con lai. Diéu nay cho thay
rang dudng nhu chura ¢6 biéu hién van chuyén tic nhan gay 6 nhiém tir tAng trén
xudng tang dudi, va nguén nude ngdm & tdng khai thic nude gp kha sach.
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Hinh 4. Vét cic nguyeén t6 trong mau nude ngim bé mit va nuée ngam
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Hinh 5. Ham luong As va mot sé nguyén t6 kim loai nang
(tai cdc dia diém Linh Nam (a) va Yén 56 (b), qudn Hoang Mai)
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Trong khi d6, tai hai dia diém Linh Nam va Yén S& (phia Dong-Nam quan
Hoang Mai), ham lugng cic nguyén t0 kim loai nang kha cao so véi cdc mau tai khu
vic Nam quan Hai Ba Trung (Hinh 5 va 6). Tai cdc giéng & hai dia diém nay, ham
luong As trong nude ngam “tho™ khé cao, thudng khoang 100 pg/l trd lén, ciing cé
mot vii mau nude ngdm bé mit (d6 sau cla giéng khoan tir 27m dén 32m) cho ham
luong As thap duéi 10 pg/l. C6 thé do su b8 cép nudc thudng xuyén ma ham luong
As giam nhd qua trinh rira troi. Diéu ndy chua thdy tai liéu nao dé cip trude day.
Nhin chung trong 55 miu phan tich, chi ¢6 03 miu cé ham lugng As dudi 10 pg/t
(c® 5%), 07 mau cé ham lugng Hg cao hon 0,001mg/l (13%), ham luwong Mn trong
16 méu tai dia di€m Linh Nam vuot TCVN nam 1995, tham chf c6 miu lén t6i 1mg/l
(miu nudc ngdm bé mat N9F3), con ham lugng Mn trong 16 miu thu tai dia diém
Yén S& lai kha thap, duéi TCVN cho di diéu kién dia chat duge cdc tic gia nghién
cliu trude day cho biét 1a tuong ty nhau (Hinh 5).
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Hinh 6. Ham lugng kim loai nang trong cac mau nuéc ngam (Linh Nam)
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Hinh 7. Ham luong kim loai nang trong cic mau nudc ngam (Yén S&)

Tién hanh nghién ctru su phan bé ham lugng nhiéu nguyén t6 kim loai nang
trén co sO 0 sanh mau nudc ngdm véi cdc mau nudc ngdm bé mat ¢6 toa do géin
nhau. Két qua biéu dién trén hinh 6(a,b) va hinh 7(a,b). Biéu dé 6a (dia diém Linh
Nam) cho thdy ham lugng Ni trong miu NH9 (nuéc ngdm) cao hon so véi cac mau
nudc ngdm bé mit con lai, vugt qua gidi han tiéu chudn nudc sach. Cdc miu nudc
ngam khac & khu vuc nay ¢6 ham lugng Ni duéi 1pg/l, chi ¢6 02/25 mau cho ham
lugng Ni cao hon 10pg/l. Trong khi d6 ham lugng cédc kim loai doc tinh cao nhu Cd,
Pb, Tl trong cdc min nudc ngdm va nudc ngdm bé mit tai khu vuc nay déu thap dudi
2i6i han TCVN va WHO. Trén hinh 7a va 7b, ham lugng hu hét céc kim loai nang
trong cdc miu nudc ngdm va nudc ngdm bé mit & dia diém Yén S& déu nam dudi
gi6i han cha TCVN cho phép, diéu nay c6 thé két luan duoc nudc ngdm hai khu vuc
nay chua cé biéu hién bi 6 nhiém kim loai niing 3 rét trir nhiém bdn do As gay ra.

Tai dia diém Van Dién gidp vdi quan Hoang Mai, hién tugng ngudn nudc bi
nhiém b4n do mot vai kim loai ning gay ra c6 chiéu huéng tang 1én. Mic du trong
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13 méu nude dudi dat duoc thu thap gdn nha mdy Phan lan, chi c6 5 méu 18y tai cac
giéng khai thac sau (trén 70m) cho him lwgng As cao hon 50pg/l, nhitng giéng con
lai duge khai thic & do sau duéi 30m, ham luong As lai thﬁp hon 10ug/l. (Hinh 8a)

— 'Zn

H‘mh 8 Ham llro’ng klm loal ning trong cdc mau nuée ngam (Van Dién)
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Tuy nhién, ham lugng Mn trong 6 trén 13 mau (46%) cao hon gidi han cho phép cua
tieu chudn TCVN nam 1995 (0,5 mg/l). C4 biét ¢6 méiun gin gip ba ham lugng Mn
cho phép (mfu nuéc ngdm bé mit PLF2, Hinh 8a). Chua c6 tai liéu nao khing dinh
ngudn géc cla sy nhiém bin Mn, nhung rd rang ngudn goc khong xuat phat tir cu
tao dia chat vi & d6 sau 16n hon thi him lugng Mn lai giam di. R4t c6 thé do nhiém
ban tir cic hoat dong san xudt cong nghiép tai khu vuc nay gay ra. Tuy nhién, khi
khao sat ham lugng cdc nguyén t6 kim loai nang khéc, chi ¢6 mot mau PLF7 cho
ham lugng Pb cao hon gidi han cho phép cia WHO (10ug/l), nhung van thip duéi
gi6i han TCVN nam 1995 (50pg/l) (Hinh 8b). Ham lugng Sb va U trong mau PLF2
cao hon cdc mau con lai (Hinh 8c), nhung chua vugt gigi han TCVN-5502-2003
(0,005 mg/1 d5i vdi Sb); va U do chua c6 dinh chudn dé so sanh, gia tri phan tich chi
¢6 tinh chét tham khdo. Nhin chung, cic miu nudc ngdm tai khu vuc nay cé bidu
hién nhiém ban kim loai nang, c6 I& do tdc dong cha cic hoat dong clia con nguoi.

Khdi quét trong 5 dia diém nguén nudc ngdm dugc nghién cidu khao sét tai
khu vuc Dong-Nam Ha Noi, c6 thé nhan xét rdng : hai dia diém phia Nam quan Hai
Ba Trung, chua c¢6 biéu hién nhiém bin ngudén nudc do céc kim loai ning gay ra,
nhung ham luong As vugt TCVN nim 2003; hai dia diém phia Déng-Nam quén
Hoang Mai c6 biéu hién nhiém ban do As gy ra; dia diém xung quanh nhd may
Phan 14n Vin Dién & phia Bic huyén Thanh Tri, ¢6 biéu hién nguén nudc ngdm bi
nhiém bdn do mot vai kim loai ning gy ra. Ngudn gdc dia ting tu nhién c6 1€ 1a
nguyén nhan chinh gay nh&m ban As (nhu nhiéu tdc gia di két luan trude day) do &
do sau 16n, ham lugng As vin cdn cao. Con ngudn géc gay nhiém bin ngudn nudc
tir mot vai kim loai ning gay ra cé 1€ chu yéu do hoat dong clia con ngudi.
1.2 Nghién citu phdn bé ham luong cdc nguyén ti theo mia

Hinh 9 so sanh sy phan bd ham lugng cba As (a) va mdt s6 nguyén t8 kim
loai nang nhu Mn, Zn, V, Cr (b, c, d, ¢) trong mia kho vA mla mua tai cic dia diém
Linh Nam va Yén S&, Quan Hoang Mai, Ha Noi. Céc chi s6 ham lugng ctia timng
thanh phin nguyén t6 trong miu mua kho néi chung déu twong d6i cao hon cic chi
s6 ham Iugng cla cing dia diém méu trong mla mua.

—o— Ps]min khd
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Hinh 9. Phan bé ham luong As va mét s6 nguyén t6 kim loai nang
trong nuéc ngam dia diém Linh Nam-Yén S¢& theo mia
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Tuy nhién cling cé mot vai truong hop di biét, ham lugng mot vai kim loai
ning nhu V trong mila mua cao hon so véi muia khé (Hinh 9d). Nhimg mau cé xu
huéng nay xudt hién trong tdng chita nutéc nong (miu NI9F3), ¢6 1€ do anh hudng
clla mua va ria troi céc kim loai tir d4 me hodc tir mat dit xudng.
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Hinh 10. Phan b6 ham lwong As va mét s6 nguyén to kim loai nang

trong nuéc ngam dia diém Tuwong Mai-Luwong Yén theo mila

Trong khi d6 tai nhitng dia diém cdch xa song Héng hon, & phia Nam quén
Hai Ba Trung, qui luit phan bo cic nguyén t6 kim loai ndng va As trong nuGc ngam
theo mla dudng nhu khéng 15 rét 1lam so véi khu vyc phia DPong-Nam quan Hoang
Mai (Hinh 10 a, b, ¢, d, €). D6i véi As va Mn, dudng nhu ham luong trong cdc méu
thu thip miia mua cé gid tri cao hon, nhung cdc nguyén t6 ¢6 ham lugng thap hon
nhu V, Cr, Zn thi néi chung van twan theo qui [uat ham luong trong cdc mau mia
kho hoi cao hon so véi mita mua. Nguyén nhan coa hién tuong nay chua thiy dé cap
dén trong cdc tai liéu nghién ctiu trude day & nudc ta, ngoai cdc nghién ciu vé b
cap nudc tir song Hong vao cdc tang chita nudce trong mia kho va bd cap nguoc lai
vio mila mua. [22] Va mot vai tdc gid cling ding hién tuong bé cdp nuée ngdm néu
trén dé giai thich cho qui luat phan bé cic nguyén t& kim loai niang va As theo mua
(néng do cao vio mua mua). 8]
IT1.3 Nghién citu méi tuong quan ham luong giita As va mot sé kim loai

Trong cdc nghién ciu trudc day [11], cdc tdc gia di c6 gang tim hiéu sy

tuong quan cia ham luong As véi mot s6 ham lugng cac kim loai khac ¢6 mat trong
miu nude dudi dat nhu Cu, Cr, Mn, Fe,... va két luan rang “chua phdt hién niong
quan ré rang giita ham luong As voi Fe, Mn,...”.
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Tuy nhién trong khuon khd clia dé tai, chiing t6i ciing tién hanh nghién ciu
méi trong quan niy. Khic véi cac tdc gia trude, ching toi ti€n hanh cic khao sit
theo timg dia diém nghién ctru do c6 su khéc biét dia hinh clia c4c ting chifa nude
nhu phén trudc da phan tich.

Tuong quan giita ham luong As va ham lwong Fe
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Hinh 11. Twong quan ham luong As va Fe (a: Linh Nam; b: Yén S6)

Nhu da dé cap trong phdn téng quan, nhiéu tic gid nudc ngoai di chi rd,
trong viing nudc ngadm nao cé ham lugng Fe cao thi ham luong As ciing cao. Hay
ndi cdch khdc, mdi tuong quan ti 1¢ giita ham lugng Fe va As theo chiéu duong.

Thuc t€ nghién ciu khao sit da chiing minh quy luat nay. Hinh 11 14 mot vi
du sinh dong tai cdc dia diém nghién ctu phia Dong-Nam quin Hoang Mai, tuong
quan ti 1& ciia ham luong hai nguyén té nay 1a s6 duong. Quy ludt nay ciing lap lai
véi hai dia diém khao sét trong quan Hai Ba Trung. Hinh 12 1a mot vi du vé méi
tuong quan giita ham luong As va Fe cho dia diém Luong Yén. Cén c6 cdc nghién
citu ti€p theo dé cé thé xdc dinh duge gid tri hé s& tuong quan.
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Hinh 12. Twong quan ham luong As va Fe tai dia diém Luong Yén

Tuong quan giita ham lwong As va ham lwong Mn

Theo quy luat tw nhién cha su phin b6 As va Fe hay As va Mn, ngudi ta cé
thé dé ra nhimg dinh hudng nghién cttu vé mic d6 6 nhiém ving nudc ngdm dang

khao sit. Theo cédc tac gid clla Anh thi quy luat tuong quan ham luong clia As véi

Mn theo chiéu 4m, tfc 13 viing nao ¢6 ham lugng Mn cao thi As sé thdp. Qua khao
s4t clia ching toi tai cdc dia diém thu miu nghién citu, thanh phidn Mn va As trong

nudc ngdm Dong-Nam Ha Noi cling tuan theo quy luat chung nay. Hinh 13 va 14 da
chiing minh nhan dinh vé€ quy luat tuong quan ti 1¢ gitta ndéng dé cia hai nguyén to
nay. Dicu nay chua ¢6 tdc gia nao & Viét nam cong bo.
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Hinh 13. Tuong quan ham lugng As va Mn tai dia diém Linh Nam
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Tuy nhién trong hinh 14, d6i ché su phan b8 mot vai cip gid tri ¢6 vé di biét.

Nhung s6 cdp gia tri di biét nay chiém ti 1& thdp, do vay khong anh hudng dén quy

luét trong quan chung.
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Hinh 14. Tuong quan ham luong As va Mn (a: Yén S&; b: Tuong Mai)

Tang chita nuGe gp hién nay theo thong bdo bi khai thdc & nhi€u noi, va téc
do b6 cap nuée khong déng déu & tung khu vuce giéng khoan, ciing ¢6 thé 12 nguyén
nhéan din dén nitng diém di biét trong quy luat chung clia sy phan bo.

Nhin chung, khuynh huéng ti 1¢ theo chiéu am trong tuong quan ham lugng
As va Mn da tim thdy trong cdc nghién citu tai céc dia diém vira khao sat.

Tuong quan giita ham luong As va ham luong Se

Xem xét méi tuong quan gita ham Iugng As va Se tai cdc dia diém khéo sat
thudc khu vuc Pong-Nam Ha Noi, két qué chi ra ring tuong quan ndy theo chiéu
duong, tic 1a ti 1é thuan gitta néng d¢ cha hai nguyén t& c6 thé gay doc cho ngudi
dung ngudn nuéc. Trong nudc ngdm, Se ciing ton tai dang selenat, nén c6 1& cung
chung co ché rira liia véi As tir tram tich. Hinh 15 va 16 1a nhimg vi du minh hoa
cho két luan trén. Diéu nay hoan toan phd hgp véi nhiu tdc gid nudc ngoai da
nghién citu trude day. Tuy nhién, cdc tic gia trong nudc chura dé cap dén méi tuong
quan ndy. Nguyén nhan c¢6 thé do phuong tién nghién cttu dinh luong toan dién
thanh phan nudc ngdm vao nhitng nam trudc 2004 chua ddp ing dugc yéu ciu.
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Hinh 15. Tuong quan ham lugng As va Se (Yén So)
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Hinh 16. Tuong quan ham lugng As va Se ( Luong Yén-Tuong Mai)
Tuwong quan gilta ham luong As va ham luwong Mo
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Hinh 17. Tuong quan ham luwong As va Mo (Linh Nam-Yén S0)
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Hinh 18. Tuong quan ham lugng As va Mo ( Luong Yén-Tuong Mai)

Molipden 14 nguyén t6 dién hinh tao oxo-anion (molipdat) ciing cho tuong
quan ti 1& ham luong theo chiéu duong vdi As. Hinh 17, 18 la nhiing vi du vé méi

turong quan nay.
Tuong guan giita ham luong As va ham luong BV, Cr,U
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Hinh 19. Tuong quan ham lugng As va B ( Luong Yén-Twong Mai)
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Hinh 20. Tuong quan ham lugng As va Cr ( Luong Yén-Tuong Mai)
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Hinh 21. Tuong quan ham lwgng As va V ( Luong Yén-Tuong Mai)
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Hinh 22. Tuong quan ham lugng As va U (Linh Nam-Yén S&)

Tuong ty nhu Mo, cdc nguyén t6 ¢6 thé tao oxo-anion khic nhu B, Cr, V, U
cling cho xu hudng tuong quan ti 1& gitta ham lugng cua chiing v6i As theo chiéu
duong, c6 nghia ¢ dia diém khéo sit, ndng do As trong méu tang lén, thi néng do
cdc nguyén td tao oxo-anion ciing s€ cao hon cac miu khdc, nhung xét vé gid tri
tuyét d6i thi ham lugng cdc oxo-anion nay khong Ién 1am. Hinh 19, 20, 21, 22 1a
nhitng vi du cho méi twong quan vira néu. Sy phu thudc theo quy luét tu nhién cla
cdc nguyén td tao oxo-anion vao arsen cho thiy chua ¢6 biéu hién phd v& can bing
trong ngudn nudc khao sét, va do dé cé thé nhan xét ring cic dia diém khao sat
chua c6 biéu hién 6 nhiém do kim loai ning gay ra.

Tuy vay, vin ¢6 mot vai dia diém khéo sét cho thdy, tuong quan i 1é clia ham
lugng mot vai oxo-anion véi As khong thé hién rd theo chiéu thuan hay nghich.
Nguyén nhéan ¢6 thé do ndng do cha timg kim loai tao oxo-anion qui nhd (nhu U
trong hinh 22 chéng han) vi th€, c6 I€ cdn c6 nghién citu theo mia clia nhiéu nam dé
6 nhiéu s6 liéu théng ké hon, khi d6 méi ¢6 thé khang dinh chinh x4c ngudn nudc
ngam tai dia di€m d6 c6 bi nhiém bén hay chua.

Tuong quan gitia ham Iwong As va ham luong Cu, Pb. Tl Hg, Ba, Sb
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Hinh 23. Tuong quan ham hyong As va Ba (Linh Nam-Yén S4)
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Hinh 24. Tuong quan ham luong As va Sb (Linh Nam-Yén S&)
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Hinh 25. Tuong quan ham luong As va Pb (Luong Yén-Tuong Mai)
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Hinh 26. Tuwong quan ham luong As va Hg (Luong Yén-Tuong Mai)
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Hinh 27. Tuong quan ham lueng As va Tl (Linh Nam-Yén S&)
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Hinh 28. Tuong quan ham lugng As va Cu (Luong Yén-Tuong Mai)
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Céc d6 thi trén hinh tir 23 dén 28 cho thdy méi tuong quan ham lugng cua
cac nguyén td kim loai nang Ba, Sb, Pb, Hg, Tl, Cu véi ham luong As ciing theo
chiéu thuan, hay ti 1¢ 12 mot s6 duong, cé nghia la chiing s& c¢é mat trong nude ngim
v6i ham luong ting 1én néu nhu ham luong As ting 1én. Thong ké s liéu khao sat
tai cdc dia diém nghién cifu (ca tdng nong gk va ting sau gp) cho phép khing dinh
su tuan theo quy luat phan b ty nhién cla cic nguyén t6 kim loai niang c¢é doc tinh
trong ngudn nudc ngam Pong-Nam Ha Noi. Diéu nay chimg té ngudn nudc ngam
chua c6 biéu hién 6 nhiém bdi cdc kim loai néu trén.

Tuong guan gitta ham lvong As va ham lwong Cd, Be, Th, va Ni
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Hinh 29. Twong quan ham lrgng As va Be (Luong Yén-Tuong Mai)
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Hinh 30. Tuong quan ham lueong As va Th (Luong Yén-Tuong Mai)

Do ham Iugng cic nguyén td Cd, Be, Th rit thdp trong nudc ngidm (thudng
chi chi€m vai chuc dén vai tram ng/l, ppt), ndm trong khoang gidi han phat hién cia
thi€t bi do nén viéc dinh lugng chinh xdc ching twong d6i khé khan. Hinh 29 va 30
1a hai vi du vé trong quan néng d6 ciia Be va Th vé6i As trong céc dia diém khdo sat.
N6i chung, khuynh hudng ciia méi twong quan ti 1& nay ciling theo chiéu duong,
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nhung mot s6 diém nim trong ving di biét, tic 1 trong nhitng méu c6 nong do As
cao ( > 0,05mg/1), thi ndéng d6 cic nguyén t6 Cd, Be, Th khong nhimg khong cao
hon céc miu khdc, ma nguoc lai, chiing lai ¢6 mat véi néng d6 thip hon. Di€u nay
anh hudng dén két luan 1o rang vé quy luat phan boé cua chiing khi xét tuong quan
v4i As. Cling tai céc dia diém khao sit, ham lugng Cd thé hién mdi tuong quan
“am”, hay theo chiéu nghich so véi ham lugng As (Hinh 31), cdn ham lugng Ni
khong thé hién rd quy luat khi so sédnh tuong quan véi As.
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Hinh 31. Tuong quan him luong As va Cd (Linh Nam-Yén S6)

II1.4 Nghién citu ti 1¢ ham luong As(ITI) va AsT trong cic mau nudc ngam

Nhiéu tic gi4 trudc ddy quan thm chli y€u dén ham lugng As tong s (AsT)
va cin ¢t vao chi tiéu AsT dé€ khang dinh nguén nuéc ngdm c6 ddu hiéu bi 6 nhiém,
hozc chua bi nhiém ban. Tuy nhién, chi tiéu AsT khong thé gitip céc nha nghién ctu
biét duoc moi trudng nudc dudi dat tai cdc dia diém cdn nghién citu, va do d6 khé ¢6
thé dua ra dugc bién phdp hitu hiéu khic phuc nhiimg nguén gay nhiém ban.

Dang t6n tai cha arsen trong nuée ngdm phu thuoc vao pH va th€ oxi hoa-khir
Eh. Cic tac gia [11] cho biét pH ctia rat nhi€éu miu nude giéng khoan nong thudc Ha
Noi ndm trong dai gia tri tir 5 dén 7, va Eh c6 gid tri trong khodng -25 dén 100 mV.
Néu nhu bo s6 liéu nay ddm bao do tin cay cdn thiét, thi ¢6 thé két luan so bo dugc
moi truomg nude ngdm Ha Noi 12 moi tredng khir. Nhung céc tac gia [11] chi dua ra
nhan dinh: “th€ Eh v pH Iuén thay d6i, nén cic dang As ciing thay déi theo, khé
ddnh gia chinh x4c dang ton tai ctia né trong nudc”.

Trong cong trinh khdc[4] cdc tdc gid di khing dinh dang As hitu co trong
nudc ngdm thudng chiém i 1é rat nho, gan nhu khong ddng ké, trong khi d6 dang vo
co 1a chh yéu. Véi su ton tai ngudn than bun trong nén dia chat Nam Ha Noi, viéce
arsenopyrit bi rira liia vd As dich chuyén vio nu6c ngdm da duge nhan dinh trong
mot bdo cdo khoa hoc [14] . Trong khuén kho cla dé tai, van dé nghién ciu dinh
luong As(III) va AsT ciing nhu ti 1& ham luong As(III)/AsT trong cic miu nudc
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ngdm thuoc khu virc Pong-Nam Ha Noi 14an dau tién duge dat ra. Mac du két qua
thu duoc chi dai dién cho thoi diém nghién cifu clha dé tai (2004-2005), nhung viéc
xdc dinh duoc ti 1é gilta ham lugng cha hai dang arsen vO co nay ciing gép phin
khing dinh mot cdch rd rang hon vé méi trudng nudc dudi dat cha khu vuc Dong-
Nam Ha Noi. Hinh 32 cho thdy méi tuong quan giita ti 1& ham luong As(III)/AsT
duoc biéu dién theo ham lugng AsT trong cdc mau nudc ngdm khu vuc Pong-Nam
Ha Noi trong mua kho 2004-2005, va mia mua 2005. Theo chiéu ting cla ham
luong AsT trong mau nudc ngdm, ti 1€ nay nam trong khoéng 0,1-0,8 vé miua kho va
tir 0,1 dén 0,7 vé mila mua theo két qua thi nghiém cla ching t6i. Theo nhiéu tic gia
nghién ¢tu vé mai trudng nude dudi dat, c6 thé thay rang khu vue nuée ngdm Dong-
Nam Ha No¢i ¢6 moi trudng khir. Cac két qua tir nghién ciu cha dé tai ciing tuong
déng véi cdc két qua nghién citu trude day vé thé€ oxi-hod khit va pH cua nudc khu
vuc nay. Tuy nhién can tiép tuc nghién citu tuong quan ti 1& nay trong mot khu vuc
nude ngdm rong hon theo mita va lién tuc d€ c6 s6 liéu thong ké khich quan hon.
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Hinh 32. Tuong quan ti 1é As(IIT) /AsT theo ham lugng AsT
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IV. Két luan vé cac nghién citu dianh gia va nhiing dé xuat
IV. 1 Kétludn vé cdc nghién ciru dinh gid

Tit céc két qua nghién ctru ddnh gid mitc do nhiém bin nguén nuéc ngdm khu
viuc Dong-Nam Ha Not, ¢6 thé rit ra mot s6 két ludn sau.

a) Tai cic dia diém nghién ctu phia Nam quan Hai Ba Trung, nuéc ngim
chua thay ¢6 biéu hién nhiém ban kim loai nidng; Ham luong cdc nguyén t6 kim loai
nang hdu hét ndm dudi giéi han TCVN-3944 (1995) (chi c6 02/29 mau cho ham
lugng Mn vuot gidi han 0,5 mg/l), nimg ham lugng As téng so trong mot s& méu
nudc ngdm “thé” vuot qud gidi han 0,05 mg/l (TCVN nam 1995) chiém 26,92% (14
mAu trong téng s6 52 miu nghién ciu), nhu viy ¢6 hién tugng nhiém bin nhe tai cic
dia diém khdo sat; Néu so sanh véi TCVN 5502 nidm 2003 vé chat luong nudc sinh
hoat, tai dia diém Twong Mai ¢6 t6i 100% s6 miu khio sat (t6ng s6 24 miu méu
khdo sat) cho ham luong As vuot qua 0,01mg/l, nhung tai dia diém Luong Yén, chi
c6 67,8% (19 trong téng s6 28 mau nghién ciu) c6 ham luong As cao hon 0,01mg/l;

b) Tai cdc dia diém phia Pong-Nam quin Hoang Mai, biéu hién nhiém ban
ngudn nuéc ngdm do arsen gy ra kha nghiém trong v&i 47 miu trén téng s6 55 miu
nghién cttu cho ham lugng As cao hon 0,05 mg/l (chi€m 85,45%), va véi ti 1é
92,72% s6 miu ¢4 ham fugng As cao hon 0,01mg/l; Hién tugng nguén nude nhiém
bin kim loai ning & céc diém nghién ctu thude khu vuc nay chua ré rét (chi ¢ 01
méu trén téng s6 55 miu ¢6 ham Iwong Ni cao qua gi6i han 20 pg/l, 14 méu trén
téng s6 55 miu cho ham luong Mn vuot TCVN nam 1995 (0,5 mg/l), nhung ham
lugng cdc nguyén t6 kim loai nang khic dudi giGi han cho phép cia TCVN nam
1995); Nguyén nhan cla hién tuong ngudén nudc bi nhiém ban As do céu tao dia
tang clia khu vuc Pong-Nam quan Hoang Mai;

¢) Ham luong As cao hon TCVN nam 1995 tai khu vuc Nam quan Hoang
Mai, Bic huyén Thanh Tri chiém 38,46% (5 miu trong 13 méu nghién ctu), nhung
so v6i TCVN 5502 nam 2003 vé chét lwong nudce sinh hoat, c6 t6i 53,85% s6 miu
cho ham lugng As cao hon 0,01 mg/l; Trong 16 mau khao sat, da phat hién nuéc
ngdm & khu vie nay bi nhiém ban do kim loai ning gay ra (ham luong Mn vuot gisi
han ctia TCVN nam 1995 chi€ém 75%), mét vai mau c¢6 ham lugng Pb cao vuot giGi
han cho phép cua WHO, nhung dudi giéi han cho phép cia TCVN nam 1995;
Nguyén nhan nguén nudc bi nhiém bdn kim loai nang chl yé&u do hoat dong trién
khai cong nghé clia con ngudi, vi nhilng mau thu & do sau I6n hon cho ham lugng
mot s6 kim loai néng thép hon;

d) Quy luat phan b6 ham luwong As va mot s6 nguyén to kim loai ning trong
nude ngdm duoc it ra tr nghién cru khao sat cho thdy: thudng cé gid tri cao hon
trong mua kho, va thap hon trong mia mua; nguyén nhan hién tuong nay co thé
dugc giai thich theo co ché bé cdp nudc ngdm tir nude mat vé mia mua; Tuy nhién
tai mot vai dia diém thude khu viie Nam quén Hai Ba Trung, su phan bs ham luong
mot s6 kim loai niang (Mn, As,...) lai khéng theo quy luat nhu vay;
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e) Budc diu tim thdy quy luat twong quan trong phan bd cia As va mot s6
nguyén t6 kim loai nang: Tuong quan ti I¢ thuan giita ham luong As vé6i Fe, véi céc
kim loai tao oxo-anion (Se, Mo, B, Cr, V, U), va véi mot s6 kim loai nang khic (Ba,
Sb, Pb, Hg, T1, Cu, Zn, Be, Th); Tuong quan ti & nghich giita ham lugng As véi Mn,
Cd, va chara rd quy luét tuong quan cta ham lugng As véi Ni, Co.

f) Tuong quan ti [é clia As(IIT) so véi AsT 1an ddu tién duge nghién citu khao
sat d6i vdi tat cd cdc mau nudc ngdm (120 mau) thu thap tai khu ve Pong-Nam Ha
Noi, va ti 1¢ As(IIT)/AsT duoc tinh todn tir thue nghiém cho gid tri trong khoang 0,1-
0,8; Gia tri thuc nghiém nay gép phéan khing dinh moi trudng nuéc ngdm khu vuc
bong-Nam Ha Noi 1a méi truong khir,

IV.2 Nhiing dé xudt dua trén két qud nghién citu dinh gid

a) Nguén nudc ngdm Dong-Nam quan Hoang Mai cin duge quan tim dédu tu
XIr 1y triét d€ tach loai As sau khi khai thdc; Cin thiét dua chi tiéu ham lugng As vao
danh muc kiém tra hang ngay cling véi cdc nguyén t6 khac khi gidm dinh chat luong
nudc sinh hoat;

b) Bai véi cac giéng khoan nong khai thadc nude sinh hoat tai khu viuc Bac
Thanh Tri - Nam Hoang Mai, do ham lugng cic nguyén t6 kim loai nang vuot
TCVN vé nuéc sinh hoat (nam 2003) nén cén thiét x{r 1y nudc trude khi ding cho
sinh hoat va tudi rau;

¢) Nén md rong mo hinh nghién citu sang cic khu vuc khéac, chang han phia
bo Bac song Hong, hoac nhing khu vuc lién quan dén hoat dong san xudt cong
nghiép (lién quan dén hod chat), d€ cé thé khang dinh su chi phoi ciia nén dia chat
va hoat dong ctia con ngudi d6i véi ngudn nude ngdm Ha Noi néi chung;

d) Cic co quan quan ly tai nguyén nudc va khai thic nude ngdm can thiét
ddu tu nhiing nghién ciu sdu hon d6i véi céce tang chita nude dudi gp (vi du tang
neogen, my) trong khu vyc ¢6 chita trdm tich giau arsen dé md cdc bai giéng; nén
tranh khai thidc nude & khu vuc nay 1a giai phap tot hon; Khai thic nuéc chi nén tap
trung quy mo cong nghiép, han ché cac giéng gia dinh tran lan vi ngoai chit luong
nudc sinh hoat khong thé kiém soét duoc, ngudn nudc ngdm va moi trudng nudc
duéi dat ciing s& bi anh huéng (chiang han ngudn nhiém bén tir ting chita nudc trén
bi dan hru xu6ng tdng dudi);
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PHAN C - BO SO LIEU PHAN TiCH
THANH PHAN NUGC DUOI PAT
KHU VUC PONG-NAM HA NOI
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1. Bo s lién mua kho
Hé so cla mau
Code D1 D2 D3 D4 D5 D6
Tén mau|  NH1 NH2 NH3 NH4 NH5 NH6
Dia diém| LinhNam | LinhNam | LinhNam | LinhNam | LinhNam | Linh Nam
.| 20°%: 58,947| 20°%: 58,779! 20°: 58,672| 20°y; 58,540| 20°: 58,413| 20°\: 58,282
Toa d9)| {05°_.54 044| 105° 54 045| 105%.:54 038| 105°:53,996| 105%:53.948] 105°:53.904
Nguyén té Ham lugng {ug/l)

Li 1,069 1,281 1,328 1,05 1,117 1,300
Be 0,0127 0,0267 0,0502 0,0408 0,0330 0,0404
B 9,242 7,841 9,27 8,258 7,826 8,618
Na 3.767 5.456 5.471 3.932 3.808 4.204
Mg 13.250 16.460 12.550 11.600 12.780 19.030
Al 8,192 0,897 0,621 1,477 1,975 0,890
K 1.194 1.547 1.640 1.414 1.159 1.442
Ca 105.600 67.870 72.850,  101.600| 104.600[ 115.900
Ti 1,127 0,9744 1,209 1,096 1,062 1,081
v 0,407 0,121 0,106 0,289  0,14045 0,242
Cr 0,663 0,258 0,559 0,963 0,818 0,914
Mn 1.007 879,3 593,9 934,1 731 812
Fe 1978 4543 6262 5224 4790 6260
Co 0,728 0,392 0,459 0,214 0,209 0,328
Ni 0,996 0,793 0,802 2,087 0,470 0,657
Cu 1,136 0,6314 0,6129 1,183 0,489 0,580
Zn 239,9 21,63 104,3 198,6 244 88,01
Ga 10,89 7,533 8,658 7,228 5,018 6,518
As 63,71 26,48 85,56 110,05 96,35 124.4
Se 0,249 0,234 0,165 0,182 0,180 0,188
Rb 1,20 3,587 4,956 3,188 4,691 8,146
Sr 320 353 283,1 318,3 355,9 466
Mo 3,86 2,561 3,427 3,288 3,58 4,537
Ag 0,0161 0,0121| 0,00978 0,0117|  0,00959 0,0120
Cd 0,182 0,0225 0,0223 0,0187 0,0185 0,0172
Sn 3,747 1,364 0,9779 1,085 0,6109 0,800
Sb 0,555 0,904 0,593 0,744 1,093 0,849
Cs 0,00696 0,128 0,195 0,215 0,339 0,537
Ba 2482 171,3 1934 164 114,6 159,3
w 0,953 0,929 0,963 0,949 0,910 0,908
Hg 2,47 1,888 1,453 1,148 1,100 0,875
T 0,0012] 0,00093| 0,001167| 6,76E-05| 0,000118| 0,000169
Pb 2,594 1,058 0,677 1,304 1,042 0,908
Th 0,0814 0,144 0,110 0,0602 0,1003 0,108
U 0,429 0,189 0,00248 0,00462 0,0179 0,00484
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Hd so clia mau

Code| D7 D8 D9 D10 D11 D12
Tén mau| NH7 NH8 NH9 N9F1 N9F2 N9F3
Dia diém| LihNam | LinhNam | LinhNam | LinhNam | LinhNam | Linh Nam

Toa o0 68.166| 20" 58,032 20"y 57,919| 20"y: 57,98020°y: 57,960 | 20y 58,411
2 d91405°: 53,837|105°: 53,793!105°: 53,713| 1057¢:53,641(105°:53,634 | 105°:53,320
Nguyén td Ham ludng (ug/l)

Li 1,612 1,793 2,741 1,338 0,8616 2,65
Be 0,0452 0,0297 0,0687| 0,00764 0,0111 0,0168
B 9,887 11,56 10,31 17,59 15,63 6,942
Na 5.889 6.931 14.200 21.050 27.660 29.450
Mg 19.720 21.620 15.710 16.560 11.080 12.580
Al 1,033 0,4951 0,5966 0,7933 0,7701 0,5073
K 1.994 2.155 2.332 1.455 1.099 1.209
Ca 128.700  120.800 57.460| 115.100 83.190 23.640
Ti 1,099 0,851 1,121 0,904 1,194 0,393
Y] 0,152 0,163 0,116 0,192 0,252 1,189
Cr 1,169 1,108 0,6797 0,9983 0,448 0,7972
Mn 512,6 583 597,8 201,9 195,1 1.765
Fe 7146 6252 7813 11810 9.976 958,8
Co 0,249 0,183 0,283 1,424 1,166 1,616
Ni 1,03 2,321 1,75 1,708 1,219 0,945
Cu 2,399 1,951 0,675 0,700 0,870 0,877
Zn 5,194 114,1 34,4 1,718 2,229 0,9049
Ga 7,731 8,826 10,31 29,06 14,82 2,469
As 205,15 222,65 91,5 361,9 264,9 4,028
Se 0,2593 0,2593 0,2845 0,274 0,2593 0,2174
Rb 8,213 14,02 14,89 4,645 3,087 0,3532
Sr 509,9 549,1 307,3 367,7 310,7 173,1
Mo 7,224 7,825 3,053 9,839 8,041 1,044
Ag 0,0109  0,00988 0,00818 0,0156 0,0137 0,0996
Cd 0,0182 0,0209 0,0156 0,0213 0,0139 0,021
Sn 0,668 0,622 0,504 0,741 0,730 0,673
Sb 0,823 0,692 0,6169 1,219 0,957 1,215
Cs 0,592 0,811 0,872 0,121 0,0368| 9,41E-04
Ba 192,2 213,1 2243 601,7 333 58,68
W 0,886 0,884 0,8367 1,011 1,103 0,827
Hg 0,862 0,808 0,9343 0,678 0,763 3,332
Tl 0,00017| 0,00078/ 0,00105 0,025 0,0083 0,0019
Pb 0,850 0,782 0,580 0,595 0,968 0,409
Th 0,0852 0,0918 0,0843 0,0414 0,0455 0,174
U 0,00355 0,00229  0,00289 0,0040 0,00178 0,421
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Hé sd ctia mau
Code| D13 D14 D15 D16 D17 D18
Tén mau|  PH1 PH2 PH3 PH4 PH5 PH6
Dia diém| Yén S8 Yén S& Yén S& Yén S& Yén S& Yén S&
.| 20" 57,915\ 20°x: 57,823|20°y: 57,755|20"y; 57.669[20°y: 57,684[20°y: 57,779
Toa dd| 105, 50/727|105": 50 732|105": 50.747|105%: 50,766|105°: 50 654|105": 50,841
Nguyén t& Ham lugng (ug/l)

Li 3,014 2,573 2,345 2,282 2,572 2.9
Be 0,0405 0,0532 0,0356 0,0358 0,0238 0,0322
B 20,33 21,75 20,62 19,38 17,9 25,21
Na 25.080 28.120 31.630 32.730 30.490 29.200
Mg 8.503 7.240 7.206 7.160 7.395 8.208
Al 0,809 33,58 0,652 0,629 0,813 5,094
K 2.458 2.326 2.355 2.449 2.638 2.837
Ca 34.590 28.520 29.370 29.400 30.740 33.400
Ti 1,163 1,143 0,9638 0,8104 0,8226 1,228
Y; 0,162 0,178 0,134 0,123 0,132 0,164
Cr 0,607 1,069 0,847 0,457 0,492 1,101
Mn 230,3 278,7 326,1 369,7 302,6 292.8
Fe 7.414 7.053 6.835 6.319 7.540 7.195
Co 0,287 0,230 0,256 0,283 0,517 0,392
Ni 2,033 1,669 0,4325 0,5455 1,221 0,762
Cu 4,463 15,25 2,306 3,021 2,661 5,545
Zn 13,89 27,11 576 5,553 7.688 25,98
Ga 11,92 9,379 8,445 7.677 9,027 12,02
As 78,73 69,31 52,16 48,46 55,04 67,38
Se 0,320 0,254 0,263 0,298 0,301 0,245
Rb 10,75 10,27 10,85 11,22 13,19 17,83
Sr 169 143,1 146,2 161,9 70,9 164,2
Mo 3,562 3,918 3,805 4,377 6,028 5,189
Ag 0,0141 0,0156 0,0108] 0,00994] 0,01339 0,0115
cd 0,0175| 0,00936| 0,00705 0,00864) 0,01515 0,0183
Sn 0,637 8,035 0,747 0,648 0,714 0,747
Sb 0,511 0,5864 0,534 0,549 0,853 0,563
Cs 0,468 0,359 0,305 0,294 0,435 0,560
Ba 267.4 211,5 191,7 178 205,2 280,5
W 0,936 0,940 0,926 0,915 0,983 0,942
Hg 1,248 0,9564 0,8484 0,7756 0,7273 0,655
TI 3,38E-05| 0,00107| 0,00108] 0,00140, 4,40E-04] 0,00249
Pb 1,242 27,5 1,06 0,548 1,044 1,765
Th 0,142 0,106 0,0798 0,0869 0,0886 0,0878
U 0,00222| 0,00138| 0,00135 0,00196| 0,00245 0,00238
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Hé so cia mau
Code| D19 D20 D21 D22 D23 D24
Tén mau| PH7 PH9 PH10 PH11 PH12 PF1
Dja diém| YénSé Yén S Yén S& Yén S& Yén S& Yén S&
Toa dd 20",1: 57,854 20”“.,: 57,854 20": . 57,363 200"1: ' 57,503 20°ND: _ 57,693 20“,{. . 57,783
2 49105°: 50,840{105°: 50,840|105°c: 51,149|105°%: 51,065/105°; 50,987(105"¢: 52,146
Nguyén té Ham lugng (pgll)

Li 3,352 5,589 5,371 5,211 5,211 7.91
Be 0,0601 0,0287 0,0272 0,0390 0,0390 0,0270
B 29,09 14,67 14,82 15,65 15,65 11,68
Na 29.610 32.420 33.490 33.740 35.210 35.110
Mg 9.259 12.630 10.130 9.835 11.400 8.966
Al 109,5 7,93 1,255 0,7797 0,7797 3,472
K 3.268 3.123 3.567 3.380 3.401 2.875
Ca 39.570 47.660 39.370 35.790 36.630 32.260
Ti 2,887 5,27 3,664 3,665 4,249 4,2
v 0,531 0,673 0,681 0,919 0,919 0,903
Cr 1,547 2,031 2,119 2,345 3,472 3,438
Mn 272.4 268,2 218,2 186,5 191,5 63,03
Fe 8.007 10.660 10.230 11.400 11.400 13.500
Co 0,551 0,5995 0,625 0,541 0,541 1,976
Ni 0,797 1,772 1,141 0,9978 0,9978 4,322
Cu 10,64 5,899 32,13 34,3 5,514 0,826
Zn 484 55,43 106 83,25 52.2 1,835
Ga 15,73 19,03 16,98 21,64 21,64 21,69
As 69,11 71,25 66,9 72,15 74,5 116,25
Se 0,379 0,526 0,477 0,539 0,539 0,898
Rb 19,49 24,94 26,34 22,38 22,38 11,46
Sr 200,86 228,3 200,9 212,7 212,7 204,5
Mo 3,85 2,68 6,032 5,228 4,151 4,041
Ag 0,0111 0,0212 0,0177 0,024 0,024 0,0165
cd 0,0212 0,114 0,0276 0,0221 0,0221 0,019
Sn 0,327 0,598 0,512 0,409 0,3634 0,269
Sb 0,815 0,405 0,491 0,471 0,512 0,534
Cs 0,582 0,770 0,839 0,719 0,719 0,228
Ba 342 319,1 275,2 3354 3354 330,7
w 0,7998 0,845 0,709 0,613 0,499 0,525
Hg 0,634 0,533 0,390 0,322 0,218 0,267
T 0,00127| 0,00574; 0,00465 0,00190| 0,00190 0,0160
Pb 6,851 4,485 4,319 1,821 0,801 0,425
Th 0,443 0,103 0,0784 0,0478 0,0362 0,025
T 0,0319]  0,00497 0,00309] 0,00215 0,00215 0,00266
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Hé so cla mau

Code D25 D26 D27 D28 D29 D30
Tén mau| __ PF2 PF3 TH8 TH9 TH10 TH11
Dia diém! Yeénsd Yén Sé Tuong Mai | Tuong Mai | Tudng Mai | Tuong Mai

Toa dé 20";1: 57,789 20:NE 57,826 20°N:°5'9,228 20°[4:- 59,225 20"‘1: . 59,250 20°N“: _ 59,282
¢ VY105 52,126{105°: 52,138| 105°::51,080[ 105" 51,081(105°¢: 50,960|105°: 51,186
Nguyén to Ham lugng {ug/l)

Li 6,568 7,051 4,52 3,356 5,24 2,959
Be 0,0260 0,0312 0,0794 0,0569 0,0744 0,0601
B 11,48 11,15 14,33 10,12 14,41 7,659
Na 32.870 34.030 40.620 21.270 54,950 10.990
Mg 8.876 9.434 11.000 7.446 11.910 6.572
Al 0,6216 1,377 8,069 6,635 2,269 1,232
K 2.887 2.907 1.856 1.180 1.324 981.9
Ca 31.840 33.540 34.680 24.260 40.030 20.550
Ti 4,302 4187 4,631 4,059 5,052 4019
V' 0,7389 0,8034 1,113 00,8131 1,604 0,996
Cr 2,22 2,933 3,962 3,11 6,37 3,628
Mn 08 45 126 1 298,09 302,3 334.5 280,3
Fe 13.470 14.080 12.770 13.690 19.540 7.645
Co 0,923 1,424 0,340 0,190 0,739 0,119
Ni 2,138 4,513 2,422 0,5038 4,823 3,983
Cu 1,613 1,163 12,36 2,249 371 26,73
Zn 1,542 3176 142,8 128,1 118,1 150,4
Ga 18,88 18,51 14,3 11,1 15,81 6,666
As 105,1 87,1 48,54 68,63 40,59 62,62
Se 0,932 1,026 0,4297 0,1707 0,56326 0,102
Rb 12,02 11,89 9,071 5,308 7,903 5,598
Sr 200,5 211,5 177 1 90,93 180 105,3
Mo 3,473 3,141 0,4439 1,521 0,4655 1,464
Ag 0,0110 0,0113 0,0249 0,0224 0,0394 0,0173
Cd 0,0166 0,0548 0,0199 0,0153 0,0300 0,0221
Sn 0,202 0,203 0,086 0,258 0,548 0,2574
Sb 0,201 0,296 0,175 0,221 0,254 0,367
Cs 0,156 0,167 0,469 0,389 0,483 0,4005
Ba 2871 2736 236,7 184 4 250,3 110,2
w 0,475 0,434 0,324 0,339 0,314 0,309
Hg 0,224 0,246 0,216 0,1879 0,167 0,195
Tl 0,00185 0,00270 0,00237 0,0011¢9 0,00242 0,00228
Pb 0,351 1,765 2,29 0,557 4,216 4,343
Th 0,0227 0,0206 0,085 0,109 0,1006 0,0835
u 0,00180 0,00180 0,00548 0,00153 0,00239 0,00247
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Hé so clia mau
Code| D31 D32 D33 D34 D35 D36
Tén mau| TH14 TH16 TH17 TH18 TH19 TH21 “
bja diém| Tuong Mai | Tuong Mai | Tuong Mai | Tuong Mai | Tuong Mai | Tudng Mai
|20° 59,391|20°: 59,187|20"y: 59,228|20°; 59,172{20°y: 59,294[20"y: 59,042
Toa dd| 105" 51227|105%: 51.055105°: 51.152(105%: 51.057|105°: 51.220/105°g; 51,401
'Nguyén t6 Ham luong (ug/l)
Li 4,396 4,945 3,409 5,245 4,113 5,633
Be 0,0840 0,078 0,0774 0,121 0,0788 0,184
B 8,613 12,14 9,975 11,21 9,048 10,2
Na 13.440 27.780 17.550 25.690 13.320 24.020
Mg 6.382 10.850 7.236 9.131 6.234 7.537
Al 1,858 2,618 1,799 0,882 0,619 2,885
K 1.225 2.711 1.698 2.467 1.289 2.059
Ca 24.380 34.890 23.100 28.030 22.360 21.240
Ti 4,396 4,693 4223 4,589 4,252 4,993
Y; 0,864 1,018 1,021 1,001 1,083 1,98
Cr 3,491 3,972 3,852 3,814 3,936 13,57
Mn 3499 2486 246,9 295 328,4 362,6
Fe 7.344 9.784 9.337 14.970 7.672 17.130
Co 0,124 0,325 0,150 0,209 0,122 1,558
Ni 0,5763 1,114 0,5304 1,109 0,4293 5,87
Cu 42,79 10,09 11,15 11,21 1,154 33,61
Zn 140,8 16,42 38,13 7,369 8,756 13,78
Ga 6,425 16,47 9,174 13,96 6,407 10,98
As 32,92 79,02 65,17 49,39 35,56 40,88
Se 0,121 0,430 0,171 0,501 0,1332 0,221
Rb 8,041 11,74 6,99 10,29 8,666 9,136
Sr 106,7 190 116,6 160,8 110,7 132,7
Mo 0,716 1,295 1,387 0,753 0,642 0,880
Ag 0,0218 0,0168 0,0242 0,0247 0,0349 0,0315
Cd 0,0135 0,0150 0,0181 0,0199 0,0159 0,0156
Sn 0,346 0,222 0,299 0,268 0,286 0,42
Sb 0,213 0,190 0,312 0,243 0,322 0,468
Cs 0,476 0,726 0,365 0,379 0,492 0,289
Ba 108,1 254,3 153,8 2413 108,4 1845
w 0,307 0,295 0,299 0,266 0,281 0,293
Hg 0,169 0,169 0,148 0,158 0,150 0,148
Tl 0,00171| 0,00119| 9,96E-04] 0,00147, 6,64E-04] 0,00218
Pb 2,585 1,246 2,188 1,676 0,430 2,064
Th 0,0842 0,105 0,103 0,114 0,086 0,0946
U 0,00184| 0,00208| 0,00204| 0,00161 0,00196| 0,00274
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Hd so clia mau

Code| D37 D38 D39 D40 DM D42
Tén mau| TH22 LH3 LH4 LH5 LH6 LH7
Pia diém| Tuong Mai | Luong Yén | Luong Yén | Luong Yén | Luong Yén | Luong Yén

_|20°n: 59,046 21°y: 00,614{21°y; 00,526@21°; 00,595|21°y; 00,582:21° 00,559

T0a d@l105°.: 51,279|105'¢:51,736 | 105°: 51,815(105": 51,784}105%: 51,709[105°: 51,716

Nguyén to Ham ludng (ug/l})

Li 5,592 1,031 0,8338 1,025 2,037 3,155
Be 0,455 0,0118 0,0105 0,0128 0,0268 0,0454
B 10,57 5,307 8,695 5,73 5,691 6,045
Na 24.360 3.404 3.731 4.240 6.570 10.650
Mg 8.156 4.357 4.225 4.196 6.288 5.721
Al 8,173 1,51 0,979 4,41 5,916 0,754
K 2.285 710,7 730,6 7954 742.8 611,1
Ca 23.500 33.730 32.780 34.550 24.220 19.470
Ti 5,648 2,024 1,67 1,86 3,24 2,669
Y, 4,596 0,878 0,966 0,660 0,905 0,463
Cr 32,64 3,19 3,406 2,133 3,32 1,648
Mn 4577 169,6 162,1 193,8 343 383, 1
Fe 24.530 1.457 944,9 1,716 3.536 2.422
Co 8,054 0,0948 0,0791 0,0872 0,113 0,147
Ni 32,22 0,5561 0,7158 1,292 1,358 0,313
Cu 99,56 2,884 9,307 1,085 23,43 0,385
Zn 823,9 12,3 50,03 7,809 50,77 7,23
Ga 15,53 1,597 1,631 2,147 2,611 2,16
As 78,75 23,9 35,6 29,76 29,19 24,79
Se 0,370 0,433 0,460 0,00842 0,460 0,227
Rb 9,788 2,212 2,268 1,984 3,164 1,667
Sr 146 104,6 104,4 104,7 99,34 57,54
Mo 3,528 0,967 1,056 0,999 1,511 0,646
Ag 0,0246 0,0122|  0,00894 0,016 0,032  0,00389
cd 0,894 0,0208| 0,00746 0,0159 0,019  0,00629
Sn 1,157 0,213 0,431 0,218 0,615 0,345
Sb 1,492 0,375 0,1997 0,240 0,318 0,0973
Cs 0,338 0,0521 0,0786 0,0639 0,118 0,0640
Ba 246,3 26,69 26,79 35,13 437 29,22
w 0,389 0,3177 0,317 0,298 0,264 0,0936
Hg 0,151 0,154 0,151 0,142 0,143 0,0735
Tl 0,00237| 8,06E-04| 0,001091| 7,59E-04| 0,00128) 0,00141
Pb 34,6 0,653 1,19 0,479 4,286 0,145
Th 0,131 0,0350 0,0230 0,0394 0,0448 0,0108
u 0,00521 0,00192 0,00388 0,00168] 0,00255 7,23E-04
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Hd so cua mau

Code D43 D44 D45 D46 D47 D48
Ténmiu|  LHS LH11 LH12 LH14 LH15 LH16
Dia diém| Luong Yén | Luong Yén | Luong Yén | Luong Yén | Ludng Yén | Luong Yén

Toa dd 21".\1: 00,538 21".\1: 00,223 21“;{ _ 00,564 21“,\11 . 00,245 21’,1: . 00,640 21’,\‘.': ' 00,720
2 901105°¢: 51,743|105°c: 52,433|105°: 51,036105°: 52,309(105°¢: 51,850|105°¢: 51,933
Nguyén té Ham lugng (ug/l)

Li 1,719 1,694 0,881 1,374 0,954 0,794
Be 0,0266 0,0117 0,00893 0.0110 0,00785 0,00651
B 4,82 4,462 3,841 4.4 4,233 4,08
Na 4757 2.589 2.436 2.531 2.198 2.465
Mg 3.852 3.939 3.125 4.198 2.867 2.943
Al 1,607 2,894 242 12,63 2,371 2,633
K 603,2 489 516 4525 560,2 B37.5
Ca 23.350 25.500 25.800 24.060 25.360 26.000
Ti 1,893 1,379 0,957 1,766 1,402 1,206
v 0,485 0,859 0,483 0,838 0,449 0,524
Cr 1,581 2,283 1,695 2,846 1,518 1,83
Mn 2461 130,6 160,9 131,5 128,7 169,4
Fe 1.569 7384 639,9 872,9 565,8 637
Co 0,0638 00,0916 0,0443 0,0791 0,0469 0,0471
Ni 0,3636 0,4185 0,4292 0,6321 1,218 1,164
Cu 26,38 0,763 119 69,57 8,538 0,742
Zn 6,599 2,523 1,425 1,36 13,31 9,065
Ga 1,156 1,017 2,679 0,8522 2,555 2,251
As 30,17 20,84 6,106 18,83 7,949 6,327
Se 0,1298 0,1629 0,1356 0,1356 0,1278 0,1044
Rb 1,775 0,7319 0,6994 0,8113 0,7096 0,6824
Sr 61,24 64,98 49 92 61,98 46,14 48,55
Mo 0,101 0,593 0,205 0,539 0,172 0,205
Ag 0,00360 0,00692 0,00381 0,0086 0,00444 0,00494
Cd 0,00656 0,00896 0.00696 0,00495 0,0107 0,00736
$Sn 0,0636 0,0881 0,0404 0,096 0,0616 0,0449
Sb 0,151 0,275 0,123 0,1798 0,0956 0,121
Cs 0,0450 0,0225 0,0168 0,0313 0,0109 00,0121
Ba 15,11 13,41 34,54 11 32,93 29,34
w 0,0814 0,0764 0,0729 0,0758 0,0601 0,0579
Hg 0,0694 0,0574 0,0524 0,0518 0,0402 0,0402
TI 6,35E-04] 5,25E-04| 4,14E-04| 2,49E-04| 2,62E-04| 3,04E-04
Pb 0,151 0177 0,151 0,237 0,334 0,111
Th 0,0216 0,0162 0,0111 0,0114 0,00951 0,0122
U 0,00166 0,00919 0,00114 0,00116{ 6,21E-04;, 6,21E-04
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Ho so cla miu
Code| D49 D50 D51 D52 D53 D54
Ténmau| LH18 PLH1 PLH2 PLF1 PLF2 PLF3
Dia diém| LuongYén | VanDién | vanBién | VanDién | VanDién | Van Dién
Toa dal21n 0042120 56,806(20"y: 56,734| 20"y 56,756(20"y; 56,677120'y: 56,666
2 001105°,: 52,164/105°: 49,955(105°¢: 49,954|105°s: 49,902|105°: 40,934|105°: 50,008
Nguyén té Ham lugng (pg/l)

Li 0,941 2,484 2,623 2,799 2,654 1,963
Be 0,00911 0,0150 0,0354 0,0355  0,00821 0,0170
B 3,978 10,63 15,71 17,03 15,48 13,76
Na 2.368 41.920 39.020 40.450 30.310 36.610
Mg 3.283 10.160 10.080 10.260 20.710 11.690
Al 4,353 8,66 0,9215 0,9077 3,673 10,88
K 513,8 318,5 1.633 1.700 325,3 6431
Ca 26.160 61.370 38.580 38.390 91.260 66.410
Ti 1,493 4,226 1,25 1,273 1,858 1,675
v 0,676 0,851 0,142 0,173 0,331 0,312
Cr 2,385 2,813 0,536 0,570 0,954 0,868
Mn 166 746,2 149,3 151,8 1.434 1.029
Fe 558,6 10.190 4793 4.936 32.440 8.932
Co 0,0545 0,202 0,282 0,338 0,152 0,365
Ni 0,458 0,926 0,426 0,445 0,629 1,32
Cu 2,843 0,898 0,797 1,099 0,707 2,122
Zn 2,891 17,29 1,434 1,424 2,228 74,47
Ga 1,385 9,85 8,12 8,299 13,05 18,67
As 12,51 11,85 91,14 90,69 9,165 1,503
Se 0,093 0,798 0,533 0,535 0,463 0,486
Rb 0,608 1,328 6,496 6,567 2,233 4,346
Sr 52,61 106,5 194,2 195,8 220,7 125,1
Mo 0,330 0,0464 3,533 3,859 0,871 0,424
Ag 0,00681| 0,00728  0,00991]  0,00602 0,0191 0,0138
Cd 0,00482]  0,00936 0,0131 0,0177 0,0122 0,206
Sn 0,144 0,143 0,3467 0,2465 0,2231 0,4212
Sb 0,121 0,224 0,684 1,063 0,881 0,619
Cs 0,0203 0,0170 0,235 0,241 0,0377 0,0678
Ba 17,82 127,2 171,9 172,7 3217 361,9
w 0,0641 0,0623 0,215 0,200 0,183 0,150
Hg 0,0440 0,0410 0,407 0,240 0,301 0,197
Ti 3,59E-04| 0,00109| 0,00848) 0,00501| 0,00377| 0,00998
Pb 0,228 0,249 0,590 0,546 0,723 156,1
Th 0,0114 0,0192 0,288 0,1336 0,2228 0,0565
u 7,84E-04 0,00118{ 0,00684] 000554 0,0224 0,0302
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IL. Bo s6 liéu mba mua

Ho sd clia mau
Code| R1 R2 R3 R4 R5 R6
Tén mau| NH1 NH2 NH3 NH4 NH5 NH6
Pja diém| LinhNam | LinhNam | LinhNam | LinhNam | LinhNam | Linh Nam
Toa da| 20 58.947| 20°%: 58,779 20°%: 58,672|20°: 58,540| 20°: 68,413 20°y: 58,282
2 4O 105°:54.044| 105%:54,045|105°::54,038] 105°:53,996(105%: 53,948/105°: 53,904
Nguyén t& Ham lugng (ug/l)

Li 1,703 1,912 2,036 1,496 1,637 1,861
Be 0,0157 0,0326 0,0570 0,0458 0,0374 0,0742
B 19,17 18,37 17.77 16,56 15,97 16,26
Na 4.065 5.466 5.988 4.403 4.077 4.133
Mg 12.260 16.400 11.810 10.590 11.850 16.640
Al 1,039 0,9378 1,271 6,315 5,042 0,559
K 2801 3.555 3.783 3.168 2.601 2.831
Ca 73.180 49.650 51.250 72.210 76.150 80.250
Sc 1,497 1,575 1,71 1,511 1,656 1,728
Ti 0,603 0,793 1,033 0,876 0,982 0,976
Vv 0,538 0,175 0,137 0,154 0,152 0,494
Cr 0,757 0,783 0,642 0,473 0,361 0,834
Mn 679,9 552,6 356,8 570,4 482,1 4867
Fe 2.467 4.394 5.935 4,731 4.630 5.884
Co 0,565 0,374 0,427 0,175 0,194 0,323
Ni 0,757 0,711 11,75 0,413 0,492 0,871
Cu 0,244 0,172 1,355 0,204 0,297 0,283
Zn 118,3 7,114 156,4 37,08 62,05 32,35
Ga 8,605 8,464 8,361 7,083 5,459 6,457
As 56,24 30,37 89,31 131,8 120,3 107.1
Se 0,193 0,187 0,189 0,151 0,167 0,177
Sr 291,9 3271 252 283 313,9 393,5
zr 0,0879 0,0900 0,0446 0,0144 0,0274 0,0344
Mo 1,743 1,38 1,84 2,053 2,11 2642
Ag 0,180 0,145 0,115 0,0926 0,0359 0,0363
cd 0,0965 0,0138 0,0389 0,00674] 0,00858 0,0257
Sn 1,392 0,541 0,411 0,381 0,353 0,391
sh 0,242 0,421 0,354 0,262 0,220 0,435
Ba 195,4 185,3 187,9 160,4 1284 150,3
w 0,0377 0,0379 0,047 0,0532 0,0530 0,0556
Hg 0,275 0,186 0,134 0,103 0,104 0,0914
TI 0,0103| 0,00836] 0,00470] 0,00274; 0,00305 0,00289
Pb 1,093 0,929 0,994 0,813 0,696 0,695
Th 0,298 0,203 0,150 0,0493 0,0291 0,0483
U 0,500 0,235 0,0371 0,0398 0,0225 0,0137
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H& sd clia mau
Code R7 R8 R9 R10 R11 R12
Ténmau|  NH7 NHS NH9 NOF1 NOF3 N9F4
Dija diém| Linh Nam Linh Nam Linh Nam Linh Nam Linh Nam Linh Nam
Toa dol20n: 58,166/ 20'y: 58,032 20°y: 57,919| 20°y: 67,980 20"y: 58,411 | 20°y: 58,124
2 991105°: 53,837|105°c: 53,793|105°¢: 53,713| 105°¢:53,641[105°:53,320 |105°: 53,536
Nguyén t& Ham lugng (pg/l)

Li 2,25 2,718 3,88 1,778 3,376 1,538
Be 0,0458 0,0360 0,0943 0,00839 0,0152 0,0142
B 17,26 17,55 17,6 22,99 12,54 23,01
Na 5.359 7.662 13.240 16.230 26.350 10.310
Mg 17.530 19.910 14.540 15.420 10.800 18.220
Al 0,594 5,971 0,803 1,067 1,095 4,306
K 3.880 4284 5.090 3.851 2.813 5.630
Ca 88.680 85.260 40.510 82.550 16.990 92.740
Sc 1,551 1,63 2,125 1,314 1,222 1,401
Ti 0,926 1,002 1,014 0,859 0,431 1,02
Vv 0,109 0,129 0,116 0,161 1,849 0,212
Cr 0,704 0,858 0,667 0,639 0,779 0,339
Mn 318,4 362,4 378,5 130 1.063 1943
Fe 6.719 6.276 7.228 10.600 503,6 13.760
Co 0,264 0,231 0,240 1,264 1,384 1,48
Ni 1,011 1,988 32,24 1,77 0,724 1,925
Cu 1,17 3,538 1,854 0,314 0,390 0,771
Zn 1,805 67,34 2453 1,71 1,785 4715
Ga 8,235 9,973 10,2 28,72 2,046 29,49
As 1827 205,2 92,14 3501 2,302 4121
Se 0,166 0,198 0,165 0,171 0,164 0,171
Sr 4327 488 4 2715 326,5 1454 5347
Zr 0,0215 0,0785 0,0168 0,0172 0,0408 0,0197
Mo 3,871 4573 1,315 5,66 0,5123 5753
Ag 0,0255 0,0379 0,0567 0,0986 0,0394 0,0179
Cd 0,00827 0,0119 0,0358 0,0088 0,021 0,0104
Sn 0,312 0,298 0,272 0,275 0,330 0,338
Sb 0,217 0,281 0,372 0,388 0,207 0,453
Ba 191 191,86 202 521,5 4322 5694
w 0,0456 0,0433 0,0241 0,100 0,0188 0,134
Hg 0.0870 0,0815 0,0645 0,0611 0,0621 0,0730
Tl 0,00217 0,00320 0,0031 0,0292 0,00429 0,0250
Pb 0,770 1,469 1,222 0,633 0,706 0,948
Th 0,0305 0,0345 0,0435 0,0124 0,0344 0,014
U 0,00739 0,00890 0,0352 0,00566 0,326 0,00554
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H& so clia mau
Code| R13 R14 R15 R16 R17 R18
Tén mau| N9F5 PH1 PH2 PH3 PH4 PH6
Pia diém| Linh Nam Yén S& Yén S& Yén Sd Yén Sd Yén Sd
Toa do| 20 58,094 20°: 57,915| 20°y: 57,823 20y 57,755 20°y: 57,669 20°y: 57,779
2 00| 105°::53,542(105°: 50,727(105°¢: 50,732/105°: 50,747|105°¢: 50,766(105°¢: 50,841
Nguyén td Ham lugng (ng/l)

Li 1,362 4,622 4,231 4,268 4,053 5,345
Be 0,00839 0,0528 0,0874 0,0480 0,0746 0,0402
B 20,47 25,96 26,38 17,48 16,55 18,98
Na 17.320 29.370 28.330 31.960 34.190 30.590
Mg 10.170 9.063 8.088 7.797 8.186 9.230
Al 5,478 2,575 2,036 0,2476 1,485 1,171
K 1861,5 5,095 5,025 5,16 5,315 6,21
Ca 76.660 28.400 25.820 23.810 24.870 27.410
Sc 1,45 2,124 2,445 1,917 1,735 2,157
Ti 1,121 1,236 1,378 1,116 1,092 1,41
Vv 0,201 0,244 0,601 0,397 0,869 0,288
Cr 0,762 1,085 0,7461 1,585 1,728 1,215
Mn 166,7 168,3 226,1 2329 2327 195,6
Fe 9.647 7.380 7.647 6.532 6.537 7.575
Co 0,276 0,313 0,316 0,245 0,349 0,427
Ni 0,558 2,52 0,570 0,354 0,696 1,01
Cu 3,013 4,446 4016 0,535 2,987 3,777
Zn 108,8 3,86 3,728 14,38 7,662 3,249
Ga 13,46 12,84 10,31 9,43 9,422 14,24
As 107,7 101,7 78,08 54,16 67,8 83,64
Se 0,205 0,197 0,202 0,166 0,217 0,191
Sr 2482 172,4 157,9 149,86 169,2 169,5
Zr 0,00785 0,0144 0,0429 0,167 0,150 0,107
Mo 2,816 1,993 1,864 1,39 2,205 2,706
Ag 0,0383 0,0329 0,0402 0,0249 0,0252 0,0215
Cd 0,0398 0,0101 0,0312/  0,00482 0,0308| 0,00835
Sn 0,386 0,384 0,487 1,299 0,287 0,210
Sh 0,114 0,426 0,290 0,235 0,292 0,294
Ba 262,5 2349 224,4 199,5 198,8 265,8
w 0,129 0,0725 0,0774 0,0574 0,0530 0,0967
Hg 0,0563 0,0549 0,099 0,0904 0,0770 0,0755
Tl 0,00176| 0,00227 0,00295 0,00208 0,00218 0,00264
Pb 2,785 0,696 0,964 1,923 0,361 0,430
Th 0,0104 0,0339 0,0202 0,239 0,110 0,0753
U 0,0158 0,0348 0,02401  0,00943 0,0124  0,00647
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Hé so cua mau
Code R19 R20 R21 R22 R23 R24
Tén mau PH7 PHS8 PH9 PH10 PH11 PH12
Dia d|ém Yén S& Yén S8 Yén S9 Yén Sé Yén Sd Yén S4
Toa d6 20":4.‘ 57.854 20°r'i: 57,548 20°N°: - 57,985 20°|\LZ . 57,363 20'}!’1 57,503 20“5{1 57,693
» 7 105°g: 50,840|1105°: 50,837{105°:: 50,704{105°c: 51,149|105°c: 51,065|105°¢: 50,987
Nguyén té Ham lugng (ug/l)

Li 5,908 5,808 6,416 6,811 6,156 6,034
Be 0,0467 0,0451 0,0486 0,0264 0,0358 0,03%6
B 19,7 20,27 17,89 18,11 16,98 19,14
Na 29.010 24.710 26.070 29.590 28.830 30.140
Mg 9.675 9.177 10.550 9.383 8.766 10.140
Al 8,761 1,146 0,424 1,381 2.424 1,103
K 6,65 525 5,32 6,11 6,165 6.4
Ca 31.830 29.670 33.800 31.490 28.040 30.190
Sc 2,227 2,176 2,416 2,203 2,061 2,145
Ti 1,624 1,488 1,523 1,419 1,286 1,297
Vv 0,292 0,273 0,213 0,189 0,121 0,179
Cr 1,141 1,316 1.15 1,013 1,078 1,113
Mn 187 150.5 173.8 181,8 150,2 165,3
Fe 6.778 6.574 8.295 7.009 6.712 6.732
Co 0,311 0,346 0,318 0,394 0,417 0,357
Ni 0,354 0,458 0,584 1,502 1,142 0,961
Cu 1,072 0,842 0,695 18,97 23,62 8,849
Zn 10,74 11,82 2,19 30,56 41,89 28,96
Ga 15,78 15,09 16,14 13,28 11,77 15,7
As 69,56 106,7 1051 91,18 83,74 84.88
Se 0,196 0,203 0,189 0,173 0,155 0,181
Sr 193,6 184.,9 1945 185,3 1642 186,1
Zr 0,0695 0,0609 0,0713 0,0911 0,0567 0.0475
Mo 1,809 2,406 1,845 3,954 3,235 2,123
Ag 0,0256 0,0166 0,0162 0,032 0,0456 0,0335
Cd 0,00835 0,00674 0,00867 0,0125 0,0164 0,0151
Sn 0,179 0,164 0,139 0,193 0,135 0,122
Sh 0,209 0,286 0,256 0,305 0,352 0,224
Ba 297.3 2804 296,5 238,7 214 2872
w 0,0583 0,0732 0,0674 0,0990 0,0917 0,0735
Hg 0,0681 0,0639 0,0657 0,0713 0,0544 0,0448
TI 0,00181 0,00208 0,00194 0,00926 0,00324 0,00278
Pb 0,568 0,293 0,3799 2,45 1,861 1,015
Th 0,0728 0,0511 0,0415 0,0586 0,0429 0,0338
] 0,0142 0,0122 0,00369 0,00757 0,0105 0,00548
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Hé so clia mau
Code| R25 R26 R27 R28 R29 R30
Tenmau| PF1 PF2 PF4 PF5 PF6 THS
Dia diém| Yén S& Yén S& Yén Sé Yén S& YénSd | Tuong Mai
Toa doP0n: 57.783120° 57,789)20"y: 57,807]20°y: 57,764120'; 57,696/20'y: 59,228
A 091105 52,146[1057: 52,126(105°: 52,150[105°: 52,154|105°; 52,171[105°¢: 51,080
Nguyén to Ham lugng (ugi)

Li 9,066 7,514 9,431 11,14 12,28 5,567
Be 0,0948| - 0,0282| 0,00519 0,0212|  0,00600 0,0882
B 14,08 13,8 14,36 14,2 14,28 16,4
Na 30.370 28.810 29.340 18.990 30.760 31.070
Mg 8.596 8.340 8.882 8.285 8.177 11.140
Al 8,025 0,5139 2,085 1,472 1,688 0,953
K 6,09 5,82 6,315 5,52 8,25 2.376
Ca 27.810 26.640 34.350 26.920 34 .460 31.570
Sc 2,09 2,004 1,763 2,193 1,929 2,608
Ti 1,458 1,3 0,8574 1,335 0,9352 1,758
'} 0,581 0,395 0,590 0,253 2,261 0,229
Cr 1,167 1,091 1,505 1,137 1,289 1,105
Mn 62,94 86,74 80,42 52,84 8,107 275
Fe 10.760 10.000 262.,9 10.390 114.4 10.710
Co 1,606 0,668 0,873 1,689 0,398 0,259
Ni 4012 1,693 3,027 3,338 2,741 0,358
Cu 0,622 0,621 1,448 0,359 1,023 7,822
Zn 1,969 1,451 73,8 1,442 1,376 15,34
Ga 21,62 14,58 9,768 11,52 12,23 12,71
As 98,65 96,65 7,022 73,02 7,369 62,51
Se 0,255 0,238 0,222 0,152 0,244 0,173
Sr 194,7 187,3 200,1 181,5 2112 178,2
Zr 0,0335 0,0344 0,0554 0,0371 0,0674 0,0372
Mo 3,083 2,894 2,343 1,838 1,72 1,006
Ag 0,0128 0,0132 0,0188 0,0124 0,0196 0,0207
Cd 0,0344 0,0135 0,0285|  0,00707 0,0279|  0,00996
Sn 0,111 0,135 0,117 0,134 0,0987 0,121
Sb 0,555 0,269 0,246 0,483 0,395 0,165
Ba 3827 263,2 205,5 218,7 2245 231,1
W 0,172 0,134 0,0457 0,109 0,0756 0,0363
Hg 0,0621 0,0505 0,0540 0,0501 0,0462 0,0413
Tl 0,0162| 0,00167| 0,00879 0,0125 0,0211 0,00153
Pb 0,274 0,223 0,541 0,171 0,250 0,557
Th 0,0254 0,0284 0,0147 0,0237 0,0103 0,0166
U 0,00717|  0,00608 0,0181 0,00425 0,0196| 0,00193
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Hé so ciia mau

Code R31 R32 R33 R34 R35 R36
Ténmau|  TH9 TH10 TH11 TH14 TH15 TH16
Dia diém| Tuong Mai | Tuong Mai | Tudng Mai | Tuong Mai | Tuong Mai | Tuong Mai

Toa dé 20",\1: _ 59,225 20’,\1: _ 59,250 20}1: _ 59,282 20",\{: ' 59,391 20}12 . 59,207 20°r~{1 - 59,187
v % 1105°g: 51,0811105°:: 50,960(105°e: 51,186[105°e: 51,227{105°: 51,249(105°¢: 51,055
Nguyén to Ham lugng (pg/l)

Li 2,481 3,649 2,216 3,623 3,577 4,064
Be 0,0387 0,0486 0,039 0,05149 0,0635 0,0493
B 7,822 10,54 5,454 6,533 6,889 9,392
Na 22.990 52.780 10.110 13.020 19.600 25.880
Mg 6.364 10.220 5.536 5.483 5.300 9.294
Al 2,034 0,3326 1,558 0,5345 1,747 1,291
K 1.227 1.485 979,2 1.326 1.818 2.867
Ca 20.230 31.250 16.890 21.070 17.380 27.220
Sc 2,003 2,174 1,855 2,249 2,353 2,101
Ti 0,850 0,967 0,909 1,003 1,017 1,038
Vv 0,127 0,137 0,138 0,152 0,171 0,226
Cr 0,885 0,965 0,987 1,005 1,112 1,494
Mn 310,3 363,2 288 380,1 378,5 278,3
Fe 9.903 14.300 5709 5.612 6.161 7.551
Co 0,160 0,617 0,0601 0,0818 0,0879 0,251
Ni 0,247 0,374 0,811 0,122 0,163 0,587
Cu 1,639 4,484 3,065 10,39 2,735 3,576
Zn 9,469 2,771 18,38 1,938 32,44 8,242
Ga 7,898 12,32 4,465 4,865 5,881 12,79
As 69,77 49,73 71,8 37,39 33,27 105,8
Se 0,192 0,231 0,176 0,156 0,184 0,224
Sr 83,96 165,4 94,12 98,63 105,2 176,5
Zr 0,0459 0,0363 0,0328 0,0355 0,0322 0,0341
Mo 1,249 0,5459 1,662 0,745 0,3672 1,474
Ag 0,0376 0,0210 0,0206 0,0158 0,0511 0,0178
Cd 0,00904 0,0105 0,00904 0,00715 0,00828 0,00753
Sn 1,771 0,4486 0,3661 0,2837 0,2884 0,2542
Sb 0,266 0,308 0,389 0,204 0,187 0,254
Ba 236,4 3376 138,8 150,7 179,2 336,3
w 0,0558 0,0565 0,0624 0,0552 0,0467 0,0652
Hg 0,851 0,2785 0,3787 0,1787 0,2814 0,1782
Ti 0,00461 0,00254 0,00272 0,00201 0,00331 0,00290
Pb 0,977 0,747 1,12 0,903 1,044 2,061
Th 1,315 0,201 0,200 0,0920 0,112 0,0493
) 0,002885| 0,001174l 0,004395/ 0,001074 0,00406! 0,001375
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Hé so clia mau
Code R37 R38 R39 R40 R41 R42
Tén mau| TH17 TH18 TH19 TH20 TH21 TH22
Pja diém| Tuong Mai | Tuong Mai | Tuong Mai | Tuong Mai j Tuong Mai | Tuong Mai
Toa db 200“.[: 59,228 20“512 - 59,172 20°NOZ . 59,294 20",.45: . 58,216 20“NGZ - 59,042 20“: . 59,046
® V%1106 51,152|105°c: 51,057(105°¢: 51,220[105°¢: 51,194{105°: 51,401|105°: 51,279
Nguyén to Ham lugng (ug/l)

Li 3,196 4,686 3,375 3,816 4,692 4,877
Be 0,0558 0,0624 0,0589 0,0734 0,158 0,162
B 8,597 9,42 7,819 10,79 15,41 16,01
Na 19.390 25.090 12.440 19.500 20.850 21.070
Mg 7.197 8.176 5.362 6.102 6.784 7.300
Al 0,781 26,9 1,105 20,6 2,191 1,998
K 2.236 2.744 1.273 1.721 1.874 2.115
Ca 21.770 23.550 18.660 20.230 18.800 19.960
Sc 2,109 2,327 2,251 2,448 4,828 4,823
Ti 0,988 1,069 1,081 1,8 2,92 2,836
\Y 0,194 0,173 0,216 0,200 0,395 0,367
Cr 1,349 1,24 1,172 0,7729 1,48 1,552
Mn 299 4258 355,7 369,5 267 4 2426
Fe 7.626 11.340 6.134 7.416 13.490 13.480
Co 0,123 0,167 0,0908 0,118 0,365 0,186
Ni 0,141 0,491 0,392 0,285 1,015 0,466
Cu 1,582 0,942 2,121 13,78 7,407 1,478
Zn 11,17 5,708 17,03 19,18 11,08 13,2
Ga 8,258 11,35 5,129 6,863 10,26 12,02
As 87,25 63,37 52,43 48,7 38,8 40,4
Se 0,205 0,184 0,155 0,166 0,171 0,193
Sr 129,1 156,9 101,4 118,2 1277 140,8
Zr 0,0354 0,0214 0,0221 0,025 0,051 0,0484
Mo 1,538 0,798 0,834 0,708 0,416 0,480
Ag 0,0103 0,0226 0,0162 0,0182 0,0530 0,0175
Cd 0,00753 0,0113 0,00828 0,0245 0,0113 0,00917
Sn 0,225 0,195 0,235 0,263 2,732 0,527
Sb 0,188 0,179 0,373 0,233 0,285 0,144
Ba 256,3 345,9 151,3 2021 175 2022
w 0,074 0,0530 0,0493 0,0529 0,0871 0,0736
Hg 0,185 0,169 0,218 0,129 0,114 0,101
T 0,00172 0,00225 0,00177 0,00313 0,00224 0,00102
Pb 0,827 0,998 1,004 4,648 0,713 0,589
Th 0,0424 0,0330 0,0516 0,0232 0,161 0,0651
U 8,72E-04 0,00218 0,00389 0,00527 0,00962 0,00266

85



Hd so clia mau
Code| R43 R44 R45 R46 R47 R48
Tén mau| LH3 LH4 LHS LH6 LH7 LH8
Dia diém| Luong Yén | Luong Yén | Luong Yén | Luong Yén | Luong Yén | Luong Yén
Toa do| 21N 0061421y 00,62621°y 00,59521'y: 00,582]21'y: 00,559121y: 00,538
2 U91105°:51,736 |1057:: 51,815(105°c: 51,784|105'c: 51,709(105°¢: 51,716{105°c: 51,743
Nguyén té Ham lugng (ug/l)

Li 0,889 0,813 0,854 2,014 3,401 1,833
Be 0,0135 0,0151 0,0137 0,0257 0,0529 0,032
B 7,533 6,9 7,84 9,617 11,63 9,193
Na 3.121 3.078 3.223 6.455 14.350 6.302
Mg 3.843 3.887 3.705 6.149 7.399 4.960
Al 3,761 2,105 0,9163 1,054 4,786 1,155
K 1547 1900,5 1672,5 1523,5 1898,5 1780
Ca 29.710 29.210 29.960 22.530 24120 28.750
Sc 14 1,293 1,25 2,511 3,559 2,086
Ti 1,114 0,898 0,885 1,383 1,647 1,097
\" 0,372 0,249 0,290 0,214 0,160 0,130
Cr 1,176 0,7476 0,9865 1,157 1,031 0,867
Mn 162,3 149,6 1716 416,7 812 506
Fe 1.109 1.140 1.148 2.709 3.910 2.471
Co 0,0426 0,0518 0,0415 0,101 0,223 0,0819
Ni 0,534 0,539 1,202 0,313 0,296 0,499
Cu 5,567 0,549 0,443 1,828 1,656 2,824
Zn 17,2 4,041 3,073 10,21 9,634 8,078
Ga 1,617 1,605 1,905 2,689 4,547 2,431
As 26,76 36,15 28,81 42 11 60,76 72,5
Se 0,124 0,135 0,113 0,216 0,195 0,191
Sr 104 .4 107,3 104,1 104, 1 115,6 121,3
Zr 0,0494 0,0389 0,0441 0,0990 0,0562 0,0298
Mo 0,874 0,936 0,814 1,63 1,998 1,393
Ag 0,0345 0,0235 0,0305 0,0887 0,0487 0,0661
cd 0,0100| 0,00751 0,00709]  0,00602 0,00377|  0,00602
Sn 0,384 0,157 0,169 3,646 0,853 0,372
Sb 0,2178 0,1613 0,235 0,230 0,144 0,287
Ba 26,54 26,45 32,09 60,72 107,8 56,97
w 0,134 0,149 0,169 0,107 0,0915 0,116
Hg 0,0953 0,0737 0,0804 0,193 0,132 0,116
TI 0,00147| 0,00128/ 0,00134| 0,003075| 0,00254| 0,00154
Pb 0,712 0,299 0,333 0,982 0,971 1,727
Th 0,0504 0,0483 0,0454 0,135 0,101 0,0504
v 0,00575 0,00472f 0,00160| 0,00131 0,00245,  0,00208
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Hb sd cla mau
Code R49 R50 R51 R52 R53 R54
Ténmau|  LHS LH10 LH11 LH12 LH14 LH15
Pija diém| Luong Yén | Luong Yén | Luong Yén | Luang Yén | Luang Yén | Ludng Yén
Toa doi21 v 00504121 00,35021%: 00,223[21°: 00,564121°y: 00,245021°y: 00,640
¢ NY105°: 52,126(105°e. 52,224|105°g. 52,433|105°¢; 51,036(105° 52,309(105°:: 51,950
Nguyén td Ham lugng (ug/l)

Li 0,813 0,994 1,229 0,614 1,045 0,669
Be 0,00807 0,0116 0,0103 0,0076 0,00976 0.00656
B 8,928 7,302 3,385 3,439 3,548 2,906
Na 4.231 3.353 2.583 3.207 2.566 2.934
Mg 4111 4.396 4.620 3.707 4.791 3.701
Al 1,654 1,243 0,893 1,056 5,216 1,524
K 1416,5 1236 1208 1496 14385 1545
Ca 33.830 33.080 29.950 31.180 28.380 33.390
Sc 1,007 1,25 0,603 0,378 0,651 0,383
Ti 0,442 0,788 0,300 0,139 0,413 0,232
Vv 0,0877 0,213 0,326 0,0426 0,122 0,104
Cr 0,682 1,146 0,204 0,118 0,233 0,353
Mn 306 268,7 198.8 2618 209,5 22586
Fe 900,7 1.274 8421 861.7 1.212 795
Co 0,0539 0,0539 0,0735 0,0307 0,0611 0,0264
Ni 0,689 0,248 0,246 0,169 0,593 0,425
Cu 0,198 0,168 0,233 0,724 0,791 3,251
Zn 1,409 0,6761 5417 1,516 2,137 15,38
Ga 4,818 1,844 1,073 3,303 0,980 3,102
As 12,02 35,32 31,03 8,351 30,72 9777
Se 0,176 0,156 0,130 0,130 0,112 0,122
Sr 106,6 119,5 127,3 101,8 1226 102.4
Zr 0,0299 0,0234 0,0441 0,0316 0,0219 0,0178
Mo 0,706 1,106 1,522 0,567 0,900 0,458
Ag 0,0297 0,0360 0,0225 0,0276 0.0400 0,0188
Cd 0,00489 0,00301 0,0100 0,00761 0,00721 0,00922
Sn 0,221 0,330 0,319 0,251 0,260 0,317
Sh 0,174 0,287 0,382 0,136 0,224 0,202
Ba 110,4 41,48 28,7 89,13 26,2 84,5
w 0,128 0,139 0,0772 0,0822 0,0525 0,0948
Hg 0,107 0,0923 0,115 0,114 0,106 0,0927
TI 0,00242 0,00148 0,00202 0,00207 0,00173 0,00179
Pb 0,726 0,504 0,749 0,971 0,702 0,706
Th 0,0338 0,0343 0,0310 0,0209 0,0192 0,0119
U 0,00208 0,00419 0,0330 0,00168 0,00523 0,00748
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Hé so cua mau
Code R55 R56 R57 R58 R59 R60
Tén miu LH16 LH17 LH18 LF17 PLH1 PLH2
Pija didém| LuongYén | LugngYén | LuongYén | LuongYén | VanPién | Van Bién
Toa db 21",{ 00,720 21"“!’2 00,797 21"”.,: 00,421 21°N': 00,762 20'Nni . 56,806 20°|\i3 . 56,734
¢ UY(105°: 51,933[105°:: 51,894|105°:: 52,164(105°: 51,804|105%¢: 49,955|105°c: 49,954
Nguyén td Ham luong (ug/l)

Li 0,608 0,577 0,704 2,545 2,316 3,804
Be 0,00538 0,00673 0,00538 0,00471 0,0279 0,0615
B 3,701 3,402 3,716 3,369 18,86 49,7
Na 3.115 2.790 3.057 2.521 40.410 44.390
Mg 3.580 3.831 3.919 3.811 10.520 15.900
Al 1,125 0,9477 2,003 14,83 21,75 2,808
K 1608 1374,5 2142 1533 4429 4585
Ca 31.850 32.080 31.640 34.480 34.040 50.930
Sc 0,427 0,524 0,465 0,4891 1,876 2,172
Ti 0,175 0,342 0,305 0,7608 1,069 1,906
\Y 0,0893 0,0878 0,236 4,088 0,149 0,168
Cr 0,245 0,257 0,8512 0,4521 0,365 0,646
Mn 2961 187.4 286,5 353,56 163,8 148,3
Fe 913,1 932,3 7216 157,86 5.266 8.036
Co 0,0228 0,0275 0,0293 0,200 0,262 0,228
Ni 0,391 0,347 0,339 0,289 0,509 0,744
Cu 1,245 1,414 0,897 0,226 0,990 1,17
Zn 2,227 10,88 2,724 8,568 3,712 4,384
Ga 2,949 1,629 1,849 0,6445 7,781 8,078
As 8,633 14,81 17 81 2,312 100,2 97.6
Se 0,144 0,138 0,109 0,0903 0,185 0,287
Sr 1041 106,5 109,4 111,5 199,8 2764
Zr 0,0196 0,0182 0,0168 0,00846 0,0376 0,110
Mo 0,580 0,722 0,779 0,661 4,427 3,549
Ag 0,0271 0,0248 0,0225 0,0211 0,0152 0,0815
Cd 0,00761 0,00761 0,00641 0,0269 0,0200 60,0173
Sn 0,312 0,268 0,440 0,297 0,286 2,647
Sh 0,224 0,132 0,446 0,304 0,263 0,549
Ba 78,83 44,31 48,01 13,89 2016 1736
w 0,095 0,131 0,117 0,0544 0,114 0,159
Hg 0,0838 0,0876 0,0774 0,0927 0,0969 0,130
Tl 0,00173 0,00184 0,00138 0,00184 0,00254 0,00268
Pb 0,654 0,606 0,406 0,651 0,604 1,193
Th 0,0113 0,0107 0,0108 0,00420 0,0266 0,0677
U 0,00124 0,00171 0,00174 0,567 0,00141 0,00167
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Hé so clia mau
Code| R61 R62 R63 R64 R65 R66
Tén mau| PLF1 PLF2 PLF4 PLF5 PLF6 PLF7
Dja diém| VanDién | vanbién | Van Dién Vian Dién Van Dién Van Dién
Toa da| 20~ 56.756(20°y: 56,67720°y: 56,704/20°y: 56,564/20'y: 56,638/20°y: 56,665
¢ U%1105°c: 49,902|105°:: 48,934(105°:: 49,871(105°c: 49,838/ 105°¢: 49,822|105°:: 50,000
Nguyén t6 Ham lugng (ug/l)

Li 4,462 7,476 2,784 2,95 2,835 2,789
Be 0,00657 0,00867 0,0255 0,0289 0,0234 0,0652
B 31,13 64,41 78,74 32,89 29,41 35,56
Na 55.490 38.210 41.230 11.270 24.340 44,150
Mg 19.060 38.030 14.970 10.890 13.830 25.050
Al 5,449 15,69 1,838 3,051 12,1 11,95
K 1500,5 3816,5 701,5 1650 1404,5 1355,5
Ca 113.800 138.500 61.380 63.210 82.140 96.550
Sc 2,575 1,949 2,131 3,208 2,898 2,128
Ti 1,991 1,981 2,054 3,357 3,16 6,795
v 0,226 2,122 0,292 0,277 0,352 1,154
Cr 0,464 0,738 0,707 0,737 0,763 5,421
Mn 888,6 1.361 6441 637,2 623,4 997.8
Fe 3.638 33.580 20.880 19.670 19.720 42 680
Co 0,149 0,195 0,0650 0,140 0,0914 0,268
Ni 0,939 3,881 0,486 0,393 0,586 7,229
Cu 1,926 17,35 1,276 1,338 1,347 167
Zn 37,12 29,74 1,241 2,755 10,64 370
Ga 11,09 6,774 9,124 7,63 11,53 22,27
As 5,971 7,394 8,748 65,37 11,11 2,318
Se 0,349 0,331 0,260 0,21 0,227 0,214
Sr 311,3 363,9 143,7 167,1 237.4 2255
Zr 0,0203 0,0457 0,0182 0,0242 0,0228 0,139
Mo 0,118 1,36 1,043 0,165 0,0477 0,335
Ag 0,157 0,166 0,160 0,0898 0,104 0,766
Cd 0,0168 0,0535 0,00996 0,0089 0,0136 0,202
Sn 0,864 0,636 0,428 0,403 0,424 0,848
Sb 0,368 2,782 0,4935 0,170 0,262 0,308
Ba 220,1 159,7 199,5 161 213,2 415
w 0,087 0,125 0,149 0,102 0,136 0,218
Hg 0,111 0,111 0,111 0,106 0,0753 0,105
Tl 0,0034 0,012 0,0021 0,0013 0,002 0,0058
Pb 1,035 1,966 0,872 1,117 1,819 10,75
Th 0,046 0,0933 0,0345 0,0081 0,0076 0,0319
U 0,0107 0,685 0,00591 0,0021 0,0039 0,0245
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PINH LUGNG CAC NGUYEN TO TRONG MAU NUGC NGAM
BANG PHUONG PHAP ICP-MS

L Pham vi ap dung

Quy trinh nay duoc 4p dung dé dinh lugng hau hét cdc nguyén t6 c6 mat
trong thanh phan nudc ngdm bé mit va nudc ngam (con goi Ia nude dudi dat).

Khoang gi6i han nong d6 dinh lugng d6i véi viéc xac dinh cdc nguyén to
trong miu nude dudi dat tir 0,001 dén 1000 pg/l (ppb) cho hiu hét cidc nguyeén t6 cd
mat trong nudc vdi sai s6 dudi 20%.
II. Nguyén tic cia phuong phap

Mau dung dich sau khi loc duge bom nhu dong dua vao bo tao hoi, khi mang
tro Argon dua hoi vao buéng dét dung dong cao tin tao khdi plasma, khoi hoi duge
ion hod & nhiét o cao (trén 7000°K). Chiim ion dugc ddy qua cdc I16p khe loc vao
detector khoi phd; dudi tic dung cha bo it cuc cdc chiim ion tao ra do léch khic
nhau va detector nhin biét theo ting s6 khdi. Tin hiéu tich phan s6 dém theo thoi
gian tir detector dugc ghi lai bang phdn mém dic chling cla thiét bi va chiing ti 1&
vGi néng dO cdc nguyén tG trong thanh phin mau do. Tinh ham lugng nguyén t6
theo phuong phdp d6 thi chudn hoac thém chuan.
III. Tién hanh:
I11.1 Thiét bi, Dung cu, Hod chdt

Hé thiét bi Phd k&€ ICP-MS (Agilent 7500 series, USA) va cac phu kién;

Khi tro Argon tinh khiét (99,99% tré 1én);

Thiét bi tinh ché€ nude “siéu sach” SG (dién trd 18 MQ);

Bom hiit chan khong (GAST DOA-P725-BN, USA),

Dung cu thuy tinh: c6¢, binh dinh muiic, cic loai pipet chia vach 1/20;

Phéu loc chan khong, mang loc 0,45 um;

Chai nhua PE, PP 50, 100, 250 ml;

Pipet piston (35ml, 1ml, 0,5 mil va 0,1 ml) va c4dc ddu hit tuong uing;

Dung dich tiéu chu4n ting nguyén t6 Li, Cr, Co, Ni, Cu, Pb, As, Al, Cd,
Ga, Sc, Mo, Sn, Sb, Be, Zr, K, Ba, B, Sr 1000 pg/ml (ppm), T, Fe, W 2000 pg/ml
(ppm), V 5000pg/ml (ppm), va mot s& nguyén td khdc ¢é nong do tix 1000 dén 2000
ug/ml (ppm) ding cho phuong phap ICP-MS; Dung dich chuén clia cdc nguyén to
da lugng (Ca, Mg, Na,...) duge chudn bi tir cdc muéi nitrat tinh khiét phan tich;

Axit HNO; va HCl tinh khiét phan tich (Merck, CHLB Dic);
HI1.2 Quy trinh phdn tich
a) Chudn bi thiét bi do va thiét ldp cdc thong s6 cua thiét bi
- Thiét bi ICP-MS Agilent 7500 dugc khdi dong theo quy trinh sit dung thiét bi, 6ng
hit dung dich luén duge nhiing trong nudce cét siéu sach (18 MQ);
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- Chuén thiét bi: Ding dung dich Tunning chifa cic nguyén t& chudn (Li, Y, Cd, T1,
mdi nguyén t6 cé néng do 10 ng/ml (ppb) dé chudn thiét bi theo quy trinh tu dong
(auto Tune), dua 6ng hit miu vao dung dich rira HNO; 5%, bom nhu dong ti€p tuc
lam viéc dén khi céc tin hiéu thu dugc trong clra s6 phéan tich bio nong do cic
nguyén t& chudn thap bing nén, rita sach 6ng huit va nebulizer bang dung dich HNO,
2% va sau do 14 nudc cat siéu sach .
- Sau khi chuin thiét bi, cic thong s do dinh luong duge xdc 14ap nhu sau:
Acquisition Mode: Spectrum ; Peak Pattern: Quant ( 3 points/mass); Uptake Speed:
0.41/s; Uptake time:120s; Stabilization time : 30s.

Cic thong s6 may dung cho dinh luong

Plasma Condition lon Lenses Q-Pole Parameters

RF Power 1440 W Extract 1 -1493 V AMU Gain 126

RF Matching 145 V Extract 2 -177 V| AMU Offset 126
Sample Depth 9.2 mm | Einzel 1,3 -161 V| Axis Gain 0.9999
Torch-H 0.1 mm | Einzel2 -4 V | Axis Offset 0.02
Torch-V 01 mm |[OmegaBias |-44 V QP Bias 20 V
Carrier Gas 1.35 L/min | Omega (+) 79 V Detector Parameter
Makeup Gas 0.00 L/Ymin | Omega (-) 83 V Discriminator | 80 mV
Peris Pump 0.10rps QP Focus 50 V Analog HV 1820 V
S/C Temperature | 2°C Plate Bias -350 V Pulse HV 1040 V

b) Chon s6 khoi dé phdn tich cdc nguyén to
S6 kh6i cia mot nguyén t6 dung dé phan tich dinh lugng phai thod man 2 yéu t6 1a
tai vi tri 36 ham lugng phan bé cia dong vi bén 16n nhat, va it bi anh hudng nhét.

Sé khéi ding cho phan tich thanh phan nwéc duéi dat

Nguyénté | S8 khdi | Nguyéntd | S&khdi | Nguyénté | S8 khdi | Nguydntd | S8 khdi
Li 7 Cr 53 Sr 88 Cs 133
Be 9 Mn 55 Y 89 Ba 137
B 1 Fe 57 Zr 90 W 182
Na 23 Co 59 Nb 93 Pt 195
Mg 24 Ni 60 Mo 95 Hg 202
Al 27 Cu 63 Pd 105 Tl 205
K 39 Zn 66 Ag 107 Pb 208
Ca 43 Ga 69 Cd 111 Bi 209
Sc 45 As 75 In 115 Th 232
Ti 47 Se 82 Sn 118 U 238
\) 51 Rb 85 Sb 121
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¢) Chudn bi do duomg chudn

Chudn bi cdc dung dich chudn goc

Hiit vio binh dinh mic 100ml l4n lugt thé tich cdc dung dich: 0,lm] V
5000ppm; 0,5ml T1 2000ppm; 1 ml mdi dung dich Li, Cr, Co, Ni, Cu, Pb, As, Al
va 0,5ml Cd 1000ppm; 1 mi Ga 1240ppm, 1ml Sc 1010ppm; 0,345 m] Hg 1460ppm.
Pinh mtfc dén vach duge dung dich chuan hén hop STDGO1

Hiit vio binh dinh mitc 100m] lan luot thé tich cic dung dich: 0,2ml méi
dung dich: Na 23000ppm, Ba 1000ppm, Sr 2000ppm, B 1000ppm; 2ml mdi dung
dich: Mg 10000ppm, K 1000ppm, U 10ppm, Th 10ppm, Ag 100ppm, Ti 100ppm;
5ml mdi dung dich Ca 10000ppm, Se 20ppm, dinh muc dén vach duge dung dich
chudn hén hgp STDGO2.

Hiit vao binh dinh mic 100ml 14n lugt thé tich cdc dung dich 0,2ml Mo, Sn,
Sb, Be, Zr 1000ppm va W 2000ppm dinh mitc dén vach bing HCl 2% ta dugc dung
dich chudn hdn hgp STDGO3.

Nong dé cac dung dich chuan hén hop géc

STDGO1 STDGO02 STDGO03
m Nguyén t8| Néng do ( ppb) | Nguyén t& | Néng da ( ppb) | Nguyén to Néng dg
(_ppb)

1 Li 10000 Na 46000 Be 2000
2 Al 10000 Sr 4000 Mo 2000
3 Sc 10100 Ba 2000 Sn 2000
4 Y 5000 Mg 200000 Shb 2000
5 Cr 10000 Ca 500000 W 4000
6 Co 10000 K 20000 Zr 2000
7 Ni 10000 B 2000
8 Cu 10000 U 200
9 Ga 12400 Th 200

10 As 10000 Ag 2000

11 Cd 5000 Ti 2000

12 | Hg 5037 Se 1000

13 Tl 10000 Fe

14 Pb 10000

Chudn bi cdc dung dich chudn thit cdp
Hiit vao binh dinh mitc 50 ml 14n luot céc luong dung dich chuén géc sau:
+ 0,5ml STDGO1
+ 5ml STDGO2
+ 0,5ml STDGO3
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dinh mic dén vach bing HNO; 2%, lic déu, dugc dung dich chudn hén hop STDS.
Hiit 14n luot 0,1ml; 0,26ml; 2ml; 5ml va 10 ml dung dich chuin STD6 vao binh dinh
mic 25ml, dinh mic dén vach bing HNO, 2%, lic déu, duoc dung dich chudn
STD1, STD2, STD3, STD4 va STDS3, néng d6 cdc nguyén to nhu trong bang sau.

Thanh phén va néng dé cac nguyén t6 trong dung dich chuan dé dinh lugng

TT |Nguyéntd| STD1 STD2 STD3 STD4 STD5 STD6
1 Li 0.4 1.04 8 20 40 100
2 Be 0.08 0.208 1.6 4 8 20
3 B 0.8 2.08 16 40 80 200
4 Na 18.4 47.84 368 920 1840 4600
5 Mg 80 208 1600 4000 8000 20000
6 Al 0.4 1.04 8 20 40 100
7 K 8 20.8 160 400 800 2000
8 Ca 200 520 4000 10000 20000 50000
9 Sc 0.404 1.0504 8.08 20.2 40.4 101
10 Ti 0.8 2.08 16 40 80 200
11 \ 0.4 1.04 8 20 40 100
12 Cr 0.4 1.04 8 20 40 100
13 Mn 04 1.04 8 20 40 100
14 Fe 6 15.6 120 300 600 1500
15 Co 0.4 1.04 8 20 40 100
16 Ni 04 1.04 8 20 40 100
17 Cu 0.4 1.04 8 20 40 100
18 Zn 0.8 2.08 16 40 80 200
19 Ga 0.496 1.2896 9.92 24.8 49.6 124

20 As 0.4 1.04 8 20 40 100
21 Se 0.4 1.04 8 20 40 100

22 Sr 1.6 4.16 32 80 160 400
23 Zr 0.08 0.208 1.6 4 8 20

24 Mo 0.08 0.208 1.6 4 8 20

25 Ag 0.8 2.08 16 40 80 200

26 Cd 0.2 0.52 4 10 20 50

27 Sn 0.08 0.208 1.6 4 8 20

28 Sb 0.08 0.208 1.6 4 8 20

29 Ba 0.8 2.08 16 40 80 200

30 W 0.16 0.416 3.2 8 16 40

31 Hg 0.20148 | 0.523848 | 4.0296 10.074 20.148 50.37

32 Tl 04 1.04 8 20 40 100

33 Pb 0.4 1.04 8 20 40 100

34 Th 0.08 0.208 1.6 4 8 20

35 U 0.08 0.208 1.6 4 8 20
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Tién hanh do cdc dung dich chudn

Do cac dung dich chudn dé thiét lap cdc dudng chudn trong diéu kién cdc
thong s6 mdy di dugc xdc 1ap, sau méi phép do phéi rira 6ng hit miu bing dung
dich HNO, 2%.

d) Po dung dich mdu

Miu sau khi loc qua mang loc 45 pm, duge pha loang bing nudc cat siéu tinh
khiét va thém mot lugng xdc dinh HNO; 10% sao cho dung dich mau dem do c6
néng d6 HNO; 2%; Ti 1é pha loang mau phu thudc vao ham luong cic nguyén to cd
mat trong méiu, thong thudng ti 1& nay 1a 10 (1ml mau nudc dudi dat pha lodng thanh
10 ml); do miu & cing diéu kién véi do cdc dung dich chuin v méu tring dé hiéu
chinh nén s& thu duge cic két qua s6 dém cuia timg nguyén t6 (14y tich phéan theo
thoi gian).

e) Xay dung duomg chudn

Sau khi do toan bd cdc dung dich chuin va cdc dung dich miu trong cing
diéu kién va cting thong s& thiét bi, tién hanh dung dudng chudn cho timg nguyén td
dua vao cédc gid tri s6 dém cla ting nguyén 16 trong titng dung dich chuan (gia tri
truc tung) va néng d6 timg nguyén t6 (gia tri truc hoanh). Phan mém cua thiét bi cho
phép dung dudng chuén phan tich dinh lugng déi vdi titng nguyén t6, truc ti€p tr cdc
gi4 tri vita do dugc. Phuong trinh dudng chudn : y = ax + b. Trong nhiéu trudng hop
gig tri b chinh 12 s6 do cla dung dich tring (blank). Cin cit vdo dudng chuin da
dung, phAm mém thiét bi tr dong tinh todn va cho két qua phan tich.

f) Tinh todn két qud
Nong do cdc nguyén td thu dugc tit két qua phan tich tinh theo nanogam/ml
hay ppb; Ham lugng cac nguyén t6 trong,miu dugc tinh bang cong thic sau:
Ham lugng ting nguyén t6 = Cx k
Trong d6 : C 14 néng do cha nguyén t3 cin phan tich thu duoc sau khi do;
k 12 hé s pha lodng mau;
Pon vi tinh 14 ppb hay 10 mg/l hay pg/l.

IV. Do ding cua két qua

Ham lugng cdc nguyén t6 tir 0,001 dén < 1ppb,do léch chuén clia cic phép do
méu song song dén 20% ;

Ham lugng cdc nguyén 16 tr 1 dén < 100 ppb,do léch chudn clia cac phép do
miu song song dén 10% ;

Ham lugng cdc nguyén t6 tir 100 dén 1000ppb,do léch chuédn cla céc phép do
mau song song dén 5% ;

95



PINH LUONG ARSEN TONG SO VA AS(III) TRONG MAU NUGC
NGAM BANG PHUGNG PHAP HYPRUA HOA -
QUANG PHO HAP THU NGUYEN TU

I. Pham vi ap dung

Quy trinh nay duoc 4p dung cho viéc xdc dinh As téng s6 va As(IIl) trong
cdc miu nudc dudi dat bang phuong phap quang phé hip thu nguyén tr véi k§ thuat
hydrua hod.

Khoang gidi han néng do dinh lugng déi véi viéc xdc dinh As téng 12 0,05-50
g/l (ppb), va As(IIl) véi thang 0,5-20ug/l. Gidi han phét hién cho tdng As vo co la
15 ng/l va As(IIT) 1a 75 ng/l véi sai s& khong qua 25%.

I1. Nguyén tic cua phuong phap

Mau sau khi loc duge dua vao c6c phan dng cua thiét bi hydrua hod (HS55)
cia mdy hap thu nguyén tr. Bom nhu dong s& dua mat luong chit kh xdc dinh vao
cdc phan ting déng thoi khi mang tro Nito (hoac Argon) duge phun vao binh phan
ing nay cudn theo hoi arsin (AsH,) sinh ra ddy vao dng thach anh & nhiét do 900°C.
Dua vao do hap thu cla nguyén tir arsen & trang thai hoi tai bude séng xac dinh, c6
thé tinh ham lugng nguyén (6 theo phuong phdp d6 thi chudn hoidc thém chudn.

Néng d6 As t6ng s0(AsT) duoc x4c dinh trong dung dich miu di axit hod
bing HCI dac va duge khir truge vé As(I1T) bing dung dich L-Cysteine 20mg/ml, véi
tic nhan khir NaBH, 0,5%. Trong khi d6 As(Ill) duge xac dinh trong moi trudng
HCI 0,001M véi tic nhan khir NaBH, 0,1%, ham lugng As(V) dugc tinh todn béi su
hiéu s6 gifta ham lugng As téng va ham lugng As(III).

ITI. Thiét bi, dung cu, hoa chat
II1.1 Thiét bi, dung cu

May quang ph6 hép thu nguyén tlr (VARIO-6 - Analytik Jena)

Thiét bi Hydrua hod HS55 (Hydride Generation - Analytik Jena)

Khi tro N, hoac Ar (tinh khiét phan tich)

May khuay tir VELP SCIENTIFICA

Bom hiit chdn khong (GAST DOA-P725-BN, USA)

Thiét bi tinh ché& nude “siéu sach” SG (dién trd 18 MQ);

Dung cu thuy tinh: ¢0c, binh dinh mifc, cc loai pipet chia vach 1/20

Phéu loc chan khong, mang loc 0,45 um

Chai nhya PE, PP 50, 100, 250 ml;
II1.2 Hod chdt

Dung dich tiéu chudn As(Ill) 1000 pg/mi(ppm): hoa tan 1,3204g arsenic
trioxide trong 100ml nudc cat tinh khiét chita 4g NaOH. Axit hod dung dich bang
dung dich HC! 2M va dinh mifc bing dung dich HC1 0,6M;
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Dung dich tiéu chuin As(V) 1000 pg/ml(ppm): hoa tan 2,0011 g As,Os
hydrate trong 1000ml nudc cat trao ddi ion, dinh lugng chinh xdc bing phuong phdp
chudn do iot du;

Cic dung dich khit NaBH,, va L-Cysteine tinh khiét phén tich;

Axit HCl, NaOH tinh khiét phan tich;

Cic dung dich chuédn cla Fe(III), Se, Sb, Hg, NaCl, Mg, Ca, K dung cho
quang phé hap thu nguyén ti;

Dung dich NaBH, 0,5% trong NaOH 0,01M (dung cho phép phén tich As
tdng) va dung dich NaBH, 0,1% trong NaOH 0,005M dugc chudn bi ngay trudc khi
thyc hién phép do dinh luong va chi st dung trong ngay;

IV. Mau va xir Iy méau

MAu sau khi thu tir hién truong (theo TCVN 6000-1995), lap tic duge axit
ho4 dén pH < 1 (bing HCl 1:3) dé trédnh keo tu, d4nh s6, ky hiéu va chuyén ngay vé
phong thi nghiém; Bao quan mau trong chai PE & nhiét d6 20°C; Tién hanh loc méu
diing phéu hit chan khong va mang loc 0,45 pm; Nhitng mau di loc dugc chia theo
yéu cau phén tich, ma hod va dem phan tich ngay. Trong truong hop cin bao quan,
lwu mAu theo TCVN 5993-1995.

V. Tién hanh
V.1 Chudn bi mdu cho phép do dinh luong As tong so

Ldy chinh xdc 25 ml mau di pha lodng (tuy theo cap ham lugng ma pha
lodng thich hgp, théng thuong pha lodng 10 14n, 10 ml mau duge pha thanh 100 ml)
vao binh PE 50ml, thém 0,5ml dung dich L-Cysteine 20mg/ml va 0,5 ml axit HCl
6M. Tron déu trén may khudy tir véi toc d6 250 trong vong 1 gid.

Dung dich blank ciing dugc tién hanh twong tu nhu miu that.

V.2 Chudn bi dung dich chudn

Chuén bi dung dich nén chifa cdc nguyén t6 kim loai da lugng chinh (Na, XK,
Ca, Mg) va cédc nguyén t6 vi luong véi nong do tuong duong nhu trong nude ngdm
(TCVN 5944-1995, sira d6i 2002). Thém mot lugng nhd axit HCl 6M sao cho néng
do HCl trong miu do 14 0,001 M.

Day dung dich chuén As(II) ¢6 néng do6: 0,5; 1; 2; 3; 5 ug/l duge chudn bj tir
dung dich gdc, thém dung dich nén khong chita As dén thé tich can thiét (25 ml).

D6i vdi dung dich chuén dé dinh lugng As tdng, phai pha céc dung dich c6
chifa cling ty 1& As(III)/AsT (ti 0,1 dén 0,9 ) ¢6 t6ng ham lugng As 13 1; 2; 4; 6; 8
pg/l. Dung dich pha lodng 13 dung dich nén khong chita As ké trén. Thém 0,5m}
dung dich L-Cysteine 20mg/ml va 0,5 ml axit HCl 6M vao timg dung dich, tron déu
trén may khuay tir véi téc do 250rpm trong vong 1 gid.
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V.3 Po cuong dé hdp thu ciia As trén mdy quang phé phd hdp thu nguyén ti
Tién hanh do cudng do hép thu nguyén tit As theo cdc diéu kién sau:

- Céc thong s6 cia thiét bi quang phd:
Vach hap thu cong hudng : 193,7 nm

Cuong do dong den : 8 mA
Khe sang : 0,8 nm
Thoi gian do tich phan : 60 giay
Mode tich phan : Dién tich Pic hodc Chiéu cao Pic
- Céc thong s6 cia thiét bi Hydrua hod HS 55:
Mode van hanh . Discountinuous
Nhiét do cuvet (cell) : 900°C
Thé tich miu : 25 mi
Toc do dong khi tro Ar/N, : 18 lit/ gid do As tng; 36 1/gid do As(III)
T6c do bom thudc thir : Cédp do 5 d6i vai AsIII); Cdp do 4 doi véi AsT

Thoi gian bom thudc thit ;15 gidy; 25 gidy doi véi As(III)

Thai gian 1am sach trude  : 20 giay

Thoi gian phan iing . 40 giay (As(1IL)), 30 giay d6i véi AsT

Thoi gian 1am sach cuvét  : 30 gidy

Po cudng do6 hap thu cua As trong dung dich chuin va dung dich blank
khéng chita arsen dé loai trit sai s6 do nén miu déng gép. MAu duoc do trong cling
diéu kién véi dung dich chuin.

V.4 Dung duong chudn

Cin cif vao cic két qua do dién tich Pic hoac chiéu cao Pic, dudtng chuin sé
duge thiét 1ap trong phdn mém cia thiét bi; Do tuyén tich clia dudng chudn dat duoc
trong khoang néng do tit 0,1 dén 8 ppb ddi véi phép xdc dinh AsT, va tir 0,5 dén 10
ppb d&i véi As (III); Két qua phan tich duoc tinh todn tu dong tiy dudng chuan.

V.5 Tinh todn két qud
Ham luong nguyén t6 As téng trong miu dugc tinh theo cong thifc sau:
X =CurxK
Trong do :
X : Ham luong clia As tinh bing ng/l
Caer  : Nong do AsT (ng/l)
K : Hé s6 pha lodng (néu c6)
Ham lugng nguyén t& As(III) trong miu duge tinh thee cong thiic sau:
X=CymxK
Trong do6 :
X : Ham luong cla As tinh bang pg/l
Casam : Nong do As(IID) (ug/h)
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K : Hé s6 pha loang (néu cé)
Ham lugng As (V) dugce tinh bang hiéu s6 ham Iugng AsT va As(III).

VI. D6 diing cua két qua

Ham lwgng As(IID) tit < 0,5 ppb dén 1 ppb, do léch chudn clia cac phép do
maiu song song 1a 20%;

Ham luong As(III) tir >1 ppb dén <5 ppb, do léch chudn cta cic phép do mau
song song la 10%;

Ham lugng As(III) tir > 5 ppb dé&n <10 ppb, do léch chuin cla cdc phép do
mau song song 13 5%;

Ham lugng AsT tir < 0,1 ppb dén 1 ppb, do léch chuén clia cdc phép do miu
song song 1a 10%;

Ham lugng AsT tir >1 ppb dén < 8 ppb, do 1éch chuin cha céc phép do miu
song song 1a 5%;
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PINH LUGNG CAC NGUYEN TO PA LUGNG TRONG MAU NUGC
NGAM BANG PHUGNG PHAP QUANG PHO
HAP THU NGUYEN TU NGON LUA

I. Pham vi ap dung

Quy trinh nay duogc 4p dung cho viéc x4c dinh cdc nguyén t6 da lugng trong céc
méau nudc dudi diat (Na, K, Ca, Mg, Fe) bang phuong phdp quang phé hap thu
nguyén tir véi k¥ thuat nguyén tir hoa trong ngon lira.

Khodng gidi han néng dé dinh lugng d6i véi viée xdc dinh cdc nguyén 5 da lugng
ké trén 1a 0,1-5 mg/l (ppm). Gi6i han phat hién d6i v6i cdc nguyén t6 d6 trong
khoang 0,01-0,05 ppm véi sai s6 khong qua 10%.

II. Nguyén tic caa phuong phap

Mau sau khi loc duge dinh lugng truc tiép trén thiét bi quang phé hép thu
nguyén tir. Dung dich mu dugc hit thing vio dau d6t. Qué trinh nguyén tir hod
dugc thuc hién trong ngon Iira axetylen-khong khi khi dinh lugng Na, K, Mg, Fe,
¢on trong hén hop khi chdy axetylen-N,O, Ca s€ duge nguyén tir hod. Can ¢ vao do
hép thu cua timg nguyén t6 & trang thai hoi tai budc séng xac dinh, tinh ham lugng
nguyén t6 theo phuong phap d6 thi chuédn ho#ic thém chudn.

D6i v6i Na va K thay vi ding dén cat6t réng, c¢6 thé do & mode “phét xa”; khi
dé can ¢t cuong do phat xa clia cdc nguyén tir nay, tinh todn ham luong cla chiing
theo phuong phap dé thi chuén hodc thém chudn.

III. Thiét bi, dung cu, hoa chat
II1.I Thiét bi, dung cu

May quang phé hap thu nguyén tt (VARIO-6 - Analytik Jena)

Khi axetylen, va N,O (tinh khiét phan tich)

Bom huit chan khong (GAST DOA-P725-BN, USA)

Thiét bi tinh ché& nude “siéu sach™ SG (dién tr& 18 MQ);

Dung cu thuy tinh: c6c, binh dinh mic, cic loai pipet chia vach 1/20

Phéu loc chan khong, mang loc 0,45 um

Chai nhwa PE, PP 50, 100, 250 ml;
111.2 Hod chdt

Dung dich tiéu chuin géc Na, K, Fe, Mg, Ca 1000 pg/ml(ppm) ding cho
quang phd hé&p thu nguyén tir, AAS (Merck, CHLB Dric);

Dung dich lodng hon dugc pha lodng tir cdc dung dich tiéu chuan goc véi
nudc cét tinh khi€t dé ddm bao d6 sach clia cdc dung dich thit cép.

Axit HNQ,, HCl tinh khiét (Merck, CHLB biic);

Céc dung dich NaCl, KCl “jonization buffer” 50 mg/ml chudn bi tit cdc mudi
tinh khiét;
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IV. Mau va xir Iy méu

Mau sau khi thu tir hién trudng (theo TCVN 6000-1995), 1ap tic duoc axit
hoa dén pH < 1 (bang HCI 1:3) d€ tranh keo tu, ddnh s6, ky hiéu va chuyén ngay vé
phong thi nghiém; Bdo quan mu trong chai PE & nhiét d6 20°C; Ti€n hanh loc mau
ding phéu hit chan khéng va mang loc 0,45 pm; Nhitng mau di Ioc dugce chia theo
yéu ciu phan tich, ma hod va dem phan tich ngay. Trong truong hop can bao quan,
luu méu theo TCVN 5993-1995.

Miu duge pha lodng thich hop véi nude cat tinh khiét va thém axit sao cho
néng do axit trong nén mau 0,2% d6i vdi tat ca cac truong hgp.

Trong truong hop dinh luong K, can them mot lugng NaCl 50mg/ml sao cho
nong d6 cua NaCl trong miu do 1 mg/ml; Khi dinh lugng Na, cin thém mét luong
KCl sao cho nong do trong dung dich do dat 2 mg/ml; Khi dinh lugng Ca, Fe, Mg
cin thém mot luong KCl dé néng do trong méu do dat 0,5 mg/ml;

V. Tién hanh
V.1 Chudn bi dung dich chudn

Chudn bj cdc dung dich nén chiia 14n luot 4 trén 5 nguyén t6 kim loai da
lugng chinh (Na, K, Ca, Mg, Fe) va cdc nguyén t6 vi luong véi nong do tuong duong
nhu trong nudc ngdm (TCVN 5944-1995, sira déi 2002). Thém mot luong nhod axit
HCI 10% sao cho néng d6 HCl trong mau do 14 0,2%.

Day dung dich chufin Na c¢6 néng do: 0; 0,1; 0,25; 0,5; 1; ppm dugc chuén bi
tit dung dich chudn thd c4p, thém mot lwgng dung dich KC1 va dung dich nén khong
chita Na dén thé tich c4n thiét (10 m)).

Diy dung dich chudn K ¢6 néng d6: 0; 0,1; 0,5; 1; 1,5; 2 ppm duoc chudn bi
tir dung dich chudn thi cdp, thém mot lugng dung dich NaCl va nén khong chira K
dén thé tich can thiét (10 ml).

Diy dung dich chudn Ca cé néng do: 0; 0,1; 0,5; 1; 1,5; 2 ppm duoc chudn bi
tir dung dich chuén thit cap, thém mot lugng dung dich KCI va dung dich nén khong
chtra Ca dén thé tich cén thiét (10 mb).

Day dung dich chudn Fe c6 néng do: 0; 0,1; 0,5; 1; 1,5; 2 ppm duoc chudn bi
tir dung dich chudn thit cap, thém mot luong dung dich KCl va dung dich nén khong
chita Fe dén thé tich can thigt (10 ml).

Ddy dung dich chuidn Mg c6 néng do: 0; 0,1; 0,2; 0,4; 0,8ppm duoc chudn bi
tit dung dich chufin thi c4p, thém moét lugng dung dich KCl va dung dich nén khong
chita Mg dén thé tich can thiét (10 ml).

V.2 Do cuong dé hdp thu ciua cdc nguyén té Na, K, Fe, Mg, Ca trén mdy quang
phd phd hdp thu nguyén tir

Tién hanh do cudng d6 hdp thu nguyén tir cha tirng nguyén t6 theo céic diéu
kién sau:
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Théng s6 cua thiét bi AAS Na K Fe Mg Ca
Vach hap thu cdng hudng (nm) 589 | 7665 | 2483 | 2852 | 4227
Cudng dd dong den (mA) 2,0 6,0 8,0 2,0 5,0
Khe sang {(nm) 0,8 0.8 0,2 1,2 1,2
Thai gian do tich phan (giay) 5 5 5 5 5

| Chiéu cao dau dét mm 4-11 5-10 5-11 5-10 5-9

Po cudmg d6 hap thu cla timg nguyén t6 trong dung dich chudn va dung dich
blank khong chita nguyén t6 d6 dé loai trir sai s6 do nén mau déng gép. MAiu duoc
do trong cung diéu kién vdi dung dich chuén.

V.4 Dung duong chudn

Cin cit vao cdc két qua do do phat xa hodc do hdp thu, duong chuén s& duoc
thiét 1ap trong phdn mém cila thiét bi; D6 tuyén tich cha dudng chudn dat duoc
trong khoang néng d6 tir 0,1 dén 2 ppm d6i véi phép xdc dinh K, Ca, va Fe va tir 0,1
dén 1 ppm d6i v6i Na va Mg; Két qua phan tich duogc tinh todn ty dong tir dudng
chudn trong phin mém WinAAS.

V.5 Tinh todn két qud

Ham luong timg nguyén té da lugng trong miu duoc tinh theo cong thiic sau:
X=CyxK

Trong do -

X : Ham lugng ctia nguyén t6 M (M dai dién cho mét trong cédc nguyén
t6 da lugng trong mau nudc dudi dat Na, K, Fe, Mg, Ca) tinh bang
ppm hay mg/l

Cu  : Nong d6 nguyén t6 M (mg/l hay ppm)

K : Hé s0 pha loang (n€u cd)

V1. B¢ ding cua két qua

Ham lugng timg nguyén t6 tir < 0,1 ppm dén < 0,5 ppm, do 1éch chudn cha
cic phép do mau song song 12 10%:;

Ham lugng ting nguyén t6 ta 0,5 ppm dén 2 ppm, do léch chudn clia cic
phép do mau song song 1a 5%;
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PINH LUGNG MOT SO NGUYEN TO VI LUONG TRONG MAU
NUGC NGAM BANG PHUGNG PHAP QUANG PHO
HAP THU NGUYEN TU KHONG NGON LUA

I. Pham vi ap dung

Quy trinh nay dugc 4p dung cho viéc x4c dinh mot s6 vét nguyén td vi lugng
trong cdc miu nudc ngdm (Cd, V, T}, Cu, Pb, Cr, Ti va As) bang phuong phap quang
phé hép thu nguyén tir v6i k¥ thuat nguyén tlr hod khong ngon 1ira.

Khoang giGi han néng do dinh lugng do6i véi viéc xac dinh cdc nguyén t6 da
luong ké trén 14 0,1-10 pg/l (ppb). Gidi han phat hién d6i véi cac nguyén t6 do trong
khoang 0,01-0,05 ppb vdi sai s6 khong qua 20%.

II. Nguyén tac cia phuong phap

Méu sau khi loc qua phéu loc mang x6p (kich thudc 16 0,45 pm) duge dua vao coe
do trén khay miu cua thiét bi bom méau ty dong. Bom sé dva luong méu can thiét
vao 10 graphit ciing vdi chit cai bién hod hoc cé néng 46 thich hop (NH,NO, hoic
PdA(NO,), hoic Ni(NO,), hoaic Mg(NO,),). Mau dugc nguyén tit hod trong &ng
graphit dat trong 10 nung gia ngiét nhd cap dién cuc. Do cudng do hap thu cia ting
nguyén td & trang thai hoi tai budce séng x4ac dinh, t dé tinh ham lugng nguyén 16
d6 theo phuong phép dé thi chudn hoac thém chudn.

III. Thiét bi, dung cu, hoa chat
III.1 Thiét bi, dung cu

Miy quang phé hdp thu nguyén tir (VARIO-6 - Analytik Jena)

Bom méu ty dong (Autosampler MPES0)

Cuvet graphit

Khi tro Ar

Bom hiut chan khong (GAST DOA-P725-BN, USA)

Thiét bi tinh ché nude “siéu sach” SG (dién tré 18 MQ);

Dung cu thuy tinh: binh dinh mifc 10 ml, cic loai pipet chia vach 1/20

Phéu loc chén khoéng, mang loc 0,45 um

Chai nhva PE, PP 50 va 100 ml;
II1.2 Hod chdt

Dung dich tiéu chudn géc ctia cdc nguyén t6 Cd, V, T1, Cu, Pb, Cr, Ti va As
1000 pg/ml (ppm) ding cho phuong phdp quang phé hép thu nguyén tir; Céc dung
dich chuén thi cap (100 ppm, 10 ppm, 1ppm dugc pha lodng tir dung dich géc véi
nude cét tinh khiét va thém mot lugng nho axit HNO; sao cho néng d6 trong dung
dich dat 0,1%).

NH,NO;, PA(NO;), Ni(NO;), Mg(NO,),), tinh khiét phan tich;

Cac axit HCl, HNO, tinh khiét phan tich;
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IV. Mau va xt Iy man

MaAu sau khi thu tir hién trudng (theo TCVN 6000-1995), 1ap tirc dugc axit
hod dén pH < 1 (bing HCI 1:3) dé tranh keo tu, ddnh s&, ky hiéu va chuyén ngay vé
phong thi nghiém; Bio quan mau trong chai PE & nhiét 4o 20°C; Ti€n hanh loc mau
dung phéu hit chan khong va mang loc 0,45 pm; Nhitng méau di loc duge chia theo
yéu cdu phan tich, ma hod va dem phan tich ngay. Trong trudng hop cin bao quan,
luu méu theo TCVN 5993-1995.

Mau duoc pha loang thich hgp véi nudce cét tinh khiét va thém axit HNO, sao
cho ndng do axit trong nén méu 0,1% d6i véi tat ca cac trudng hop.

V. Tién hanh
V.1 Chudn bi dung dich chudn

Chuén bi céc dung dich nén chita cic nguyén t& kim loai da lugng chinh (Na,
K, Ca, Mg, Fe) va ciac nguyén t6 vi lugng con lai (trir nguyén t6 can xdc dinh) véi
nong d6 tuong dwong nhu trong nude ngim (TCVN 5944-1995, sira d6i 2002).
Thém mot lugng nhd axit HNO, 10% sao cho néng d6 HNO, trong méu do 12 0,1%.

Dung dich chuén timg nguyén t& Cu, Cd, V, Tl, Pb, Zn, Cr, Ti va As 20 pg/l
hay 20 ppb duoc chudn bi trong dung dich nén, thém moét luong nhé axit HNO,10%
i dua vao vi tri xdc dinh trong thiét bj bom méu tu dong (Autosampler). Dung dich
pha lodng 12 dung dich nén (khong chita ngayén t& cin xac dinh) va chét cai bién
hod hoc phii hop, véi néng do thich hgp cho timg nguyén t6 (vi du khi xac dinh Zn,
diung PA(NO,), 20ug/ml, con khi dinh lugng Cu can thém NH4NO; 20mg/ml, hay
phai thém hén hop PA(NO,),+Axit Ascorbic (20pg/mi+10pg/ml) cho phép xc dinh
Pb, Cd,..) cling duge dua vao cdc vi tri xdc dinh trong thi€t bi bom mau tu dong. Dat
ch€ do bom miu sao cho cac di€ém chuin thod man thit tr néng d6 nhu sau: 0,05;
0,1; 0,5; 1,0; 2,5; 5,0; 10 pg/t (ppb). Thé tich méi phép do 1a 20ul.

Khi do, bom s& tu dong dua thé tich dung dich cin thiét vao cuvet graphit.

V.2 Po cuong do hdp thu cia cdc nguyén té trén mdy quang phé hdp thu nguyén
tr ding ky thudt nguyén tu hod khéng ngon lia

Lan lugt do timg nguyén t8 cdn xdc dinh trong dung dich chudn va dung dich
nén khong chita nguyén t6 dé dé loai trir sai s6 do nén miu déng gép. Méu duge do
trong clng diéu kién vdi dung dich chuén. Céc théng s6 k¢ thuat chinh clia thiét bi
dugc ghi trong bang san. Tuy nhién khi sir dung thiét bi bom méu tu ddng cling cin
luu ¥ khi chon d¢ sau cha dau tip dua mau vao cuvet graphit.

Can ctt vao do hap thu do duge trén thiét bi quang phd hap thu nguyén ti,
dudmg chuan dugc dung nhd phin mém WinAAS cta thiét bi. Néng do cia nguyén
t6 cdn xdc dinh duge tinh todn tr dong tir dudng chudn trén phin mém diéu khién
thi€t bi .
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Théng s6é ky thuat chinh
Dong D4 rang| Nhiét db sy | Nhigt dé tro | Nnistds | Nhigt 6o lam

Nguyén ,BU6C y den khe mau hod mau | nguyén t& hoa | sach cuvet
5 ?IOOQ C| catot | sang | Téc ddtang | Téc do tang | Téc do téng | Nang nhiét do
al (Mm) | oy | (nm) | nhigtde nhiét d6 nhiét do tiing bac
120°C 805°C 1800°C 2200°C
Cu 13248 | 3 | 08 | 4rocis | 400°C/s | 1500°C/s | 1100°C
120°C 450°C 1350°C 2000°C
Pb 2170 1 8 | 05 | 4scis | 100°Cis | 2000°C/s | 1000°C
120°C | 1000°C 1500°C 2000°C
Zn 1 2139 1 4 | 08 | e | s00°%C/s | 2000°C/s | 1000°C
105°C 300°C 1200°C 1600°C
Cd | 2288\ 4 | 08 | 5 | 300°C/s | 2000°C/s | 1000°C
105°C 400°C 2000°C 2200°C
T 127679 4 | 08 | g | 300°C/s | 2000°C/s | 1100°Cls
100°C 300°C 2050°C 2200°C

As | 1937 | 8 | 08 | o405 | 300°/ss | 1500°C/s | 1100°Cis

150°C 1350°C 2650°C 2700°C
50°C/s 400°C/s 2200°C/s 1500°C/s

150°C 1200°C 2500°C 2600°C
50°C/s 500°C/s 2000°C/s 1200°C/s

150°C 1200°C 2600°C 2700°C
25°CISJ 500°C/s 2200°C/s 1500°C/s

v 318,54 | 10 0,8

Cr 357,87 | 8 0.4

Ti 36535] 10 04

V.3 Tinh todn két qud
Ham luong nguyén t6 M (dai dién cho mot trong cac nguyén to ¢an xac dinh)
trong miu dugce tinh theo cong thic sau:
X=CyxK
Trong d6 :
X : Ham luong clia nguyén t6 M tinh bing pg/l (ppb)
Cy  : Nong do cha nguyén t6 M trong dung dich phan tich tinh tr dudng
chudn (ug/l hay ppb)
K : Heé & pha lodng (néu cd)

VL. D6 ding cua két qua

Ham luong timg nguyén 6 tir < 0,05 ppb dén < 0,5 ppb, 46 léch chuidn coa
cac phép do miu song song 1a 20%;

Ham lugng timg nguyén t6 t 0,5 ppb dén < 5 ppb, do léch chudn cha cic
phép do mau song song 1a 10%;

Ham lugng timg nguyén td tir 5 ppb dén 10 ppb, do léch chudn cta cic phép
do miu song song 1a 5%;
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KET LUAN CHUNG

So v6i muc tiéu va ndi dung nghién citu da dé ra ban dau, dé tai “Nghién citu
danh gid micc d6 nhiém bdn nuéc ngdm Ha Néi do Asen va cdc kim loai ndng
gdy ra“, da thuc hién ddy du t4t ca cdc phan viéc duge dang ky, két qua cta dé tai ¢6
thé dugc tém tat nhu sau:

1.  Dad thu thap téng s6 120 mie nudc ngdm (nudc dudsi dat) tai cde dia diém
khao sat nam trong khu vuc Pong-Nam Ha Noi trong mila kho va mila mua tai 5 dia
diém (do sau cha cdc giéng khoan khdc nhau theo yéu cdu nghién ctru khio sat); ba
diing thi€t bi dinh vi vé tinh ghi lai toa do cdc diém thu méu, va s6 liéu nay dugc dua
vao hé s¢ clia mau, bén canh dia danh hanh chinh;

2. Pa chon lya duge cic phuong phip phan tich hién dai phd hop véi céc cap
ham luong cla hiu hét céc ion kim loai nang va arsen cé trong mau; Thuc hién cac
nghién citu phan tich dé6i chimg, phan tich miu chuén so sanh qudc t& dé dam bao
tha duge do ding cao cho b s6 liéu phan tich;

3 Pa tién hanh xay dung 04 bd quy trinh phan tich thanh phan cdc nguyén td da
lugng va vi lugng trong cidc miu nude ngam; Pa ap dung cic quy trinh vira xay dung
dé dinh lugng cdc nguyén 16 da luong va vi lugng trong toan bo 120 mau thu duoc tix
hién truong;

4. P3 hoan chinh bo s6 liéu phan tich ham lugng cac nguyén t6 da lugng va vi
luong doi véi toan bo s6 miu thu thap duge tir cic dia diém nghién ctru khao sat véi
hé so miu ddy du, 1o rang; Bo s6 liéu nay 6 thé sit dung nhu mot tai liéu tham khao
cho cdc nghién ctru ddnh gid sau nay;

5. Trén co s& cdc s6 lieu phan tich, viéc danh gia khao sit do nhiém ban cia
nudc ngdm tai cic dia diém thuoc khu v Dong Nam Ha Noi da duge thyc hién
theo timg diém dia 1y hanh chinh, theo mua, cling nhur tim hi€u dugc méi twong
quan gitia ham Iugng cdc nguyén t6 kim loai nang va arsen tai dia diém d6 (két luan
nghién citu danh gia trang 67-68);

6. Lan dau tién, viéc nghién ctu xay dung quy trinh dinh luong As(II) vo co
trong nudc ngdm dugce thuc hién, va quy trinh dugc 4p dung dé dinh luong As(II))
trong toan b¢ 120 miu nudc ngdm; ti 1& ham lugng As(IIT) / As téng s6 ciing ducc
tinh todn, va két qua thuc nghi¢ém déng gdop vio két luan vé tinh chat moéi trudng
nuée ngdm cia khu vieec Dong-Nam Ha Noi: méi truong khur,

7. Ho1 théo khoa hoc chia dé tai da duge t6 chidc véi phan noi dung phong phd
clia bdo cdo tdng két va cdc bdo cdo chuyén dé; Cic dai bidu duoc moi du da déng
g6p nhicu ¥ ki€n ddnh gid, phan tich siu sic, 1am r6 nét thanh cong ctia dé tai (bién
ban Hoi thao trong phan phu luc);

8. Kién nghi véi cac cdp quan 1¥: nén ti€p tuc md rong mo hinh nghién ciu cho
dia ban toan thanh phd dé c6 thé thu dugc nhing bo s6 liéu diy di vé thanh phan
cdc nguyén 16 kim loai nang trong nudc ngam toan ving Ha Noi;
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PHAN PHU LUC

. Bdo cdo t6ng ket kinh phi thuc hién dé tai.
. Két qua phan tich ki€ém tra 10 miu nudc ngim do phong thi nghiém céng cu
Vién Hod hoc V6 co va Phan tich, Dai hoc Freie Berlin thuc hién.

3. Ching chi cong nhan tham gia phan tich Intercomparison.

. Bién ban Hoi thao Khoa hoc.



VIEN NANG LUONG NGUYEN TUVIET NAM
VIEN CONG NGHE XA HIEM

BAO CAO TONG KET KINH PHi
THUC HIEN DE TAI CAP BO 2004-2005

1. Tén dé tai: Nghién citu ddnh gid mitc d¢ nhiém bdn mieée ngdm Ha noi do

Asen va cdc kim loai ndng gdv ra
2. Chi nhiém dé tai: TS. Nguyén Thi Kim Dung
3. Thoi gian thue hién dé tai: 19 thang, tr thing 6/2004 dén thing 12/2005
4. Téng kinh phi tir ngan sach dugc cdp: 250.000.000 dong

5. Kinh phi ti€t kiém dé chi thudng xuyén: 4.280.000 dong (nim 2004)

6. Kinh phi dugc sir dung: 245.720.000 dong

GIAI TRINH CHI TIET

(Tinh theo VND)
Thir| . Du toan e s . .
f No6i dung dwoe duyét Quyét toan | Ghi cha
1 | Thué khoan chuyén moén | 91.000.000 | 89.400.000
2 [ Nguyén, vat liéu, ning luong | 67.500.000 ! 68.525.100
3 | Mdy mdc, thiét bi 50.500.000 { 49.670.910
4 | Xay dung, stra chita nho 0
5 | Chikhac 41.000.000 | 38.123.990
Cong 250.000.000 | 245.720.000
Ké toan Chu nhiém dé tai

(Ky tén, Ghi ré ho tén)

\ --//f_- .

Nguyén Thi Bich Ngoc

(Ky tén, Ghi ré ho tén)

/M‘ZQO&

Nguyén Thi Kim Dung




FREIE UNIVERSITAT BERLIN FU BERLIN

Fachbereich Chemie
Institut fir Anorganische und Analytische Chemie

. ST,
Dr. Heilmut Bischoff e f['?’i;_
Frefe Universitdt i/ Berlin

Fraie Universital Bertin,
Institut {Gr Anorganische und Analytiscre Cheme
Fabeckstr. 34-36, 14135 Berlin

Analytical Results
Requested by Contract on Sample Analysis, number : 05-12/HDTK
Sample name: Groundwater Samples
Units: pg/L (ppb)
Analytical Techniques: ICP-AES and ICP-MS
[Elem.[| GWO01 | GWO2 GW03 GW04 | GWO5 | GWO06 | GWO7 | GW08 | GWOS | GW10

Li 1.87 1.31 23 2.30 2.68 1.79 1.83 2.02 5.00 8.30
Be 0.087 0.046 0.089 0.046 0.095 0,034 0,028 0,021 0.095 0.035
B 16.48 8.92 17.48 9.90 18.01 11.56 23.13 17.75 14.20 11.80

Na 3480 4188 4830 5750 6589 6890 16850 | 20900 "| 30400 | 35210
Mg 16420 18280 17490 18860 19880 20500 | 15510 | 15350 8600 8970
Al 0.530 0.890 0.500 1.030 5.980 0.495 1.110 0.800 7.100 4.900

K 2870 3045 3580 3930 4300 4210 3900 2810 6.000 5.800
Ca 81340 87550 88710 97440 85250 81600 | 82600 | 87000 | 27800 | 32200
Se 1.700 3.04 1.60 2.90 1.80 2.90 1.30 2.20 2.10 3.00
Ti 0.990 1.08 0.93 1.10 1.00 1.25 0.86 0.90 1.80 4.10

Vv 0.45C 0.26 0.13 0.14 0.12 0.13 0.18 0.19 0.59 0.90
Cr 0.810 0.87 0.70 0.77 0.86 0.88 0.64 0.66 1.20 3.20
Mn 401.9 478.4 278.6 303.0 301.0 342.0 136.0 147.0 62.9 63.0
Fe | 5880.000 6260 6720 7150 6280 6530 10620 | 11820 10800 | 13500

Co 0.300 0.330 0.270 0.250 0.230 0.240 1.250 1.430 1.800 1.900
Ni 0.880 0.660 1.010 1.030 1.980 2.330 1.810 1.750 4.000 4.300
Cu 0.310 0.320 1.200 1.300 3.500 2.000 0.320 0.360 0.650 0.800
Zn 33.300 35.300 1.800 2.100 67.200 | 114.000 [ 1.700 1.720 1.900 1.950
Ga 6.500 6.600 8.240 7.730 9.630 8.850 | 28700 | 28.300 | 21.620 | 21.690
As | 106.000 124.4 182.0 205.0 205.0 223.0 350.0 362.0 98.8 117.0
Se 0.171 0.188 0.170 0.260 0.200 0.260 0.170 0.270 0.260 0.870

Sr | 395.0C0 434 433 458 480 493 330 349 195 205
Zr 0.036 0.410 0.022 0.340 0.077 0.280 0.017 0.430 0.032 0.330
Mo 2.310 2.29 3.42 3.54 3.63 3.64 5.53 4.83 3.10 3.20

Ag [ 0.040 0.019 0.025 0.019 0.038 0023 § 0099 | 0025 | 0.013 | 0.019
Cd | 0.027 0.400 0.008 | 0150 | 0.012 0190 | 0.010 | 0.300 | 0.034 | 0.0%6
Sn | 0.380 0.850 0.310 0.830 0.29% 0680 | 0280 | 1.200 [ 0.110 { 0.510
Sb { 0.450 0.54 0.22 0.59 0.28 0.82 0.39 1.30 0.56 1.10
Ba | 151.000 166 192 193 193 210 522 630 328 332
w 0.060 0.280 0.046 0.300 0.043 0240 | 0100 | 0600 [ 0.180 | 0.500
Hg | 0.088 0.810 0.088 0.860 0.081 0.800 | 0.061 | 0.580 | 0.062 | 0.270
Tl 0.003 0.030 0.002 0.026 0.003 0.028 | 0.030 | 0.070 | 0017 | 0.016
Pb | 0.680 0.810 0.770 0.850 1.470 0790 | 0630 | 0280 | 0280 | 0.410
Th 0.042 0.064 0.032 0.036 0.035 0.089 | 0012 | 0040 | D025 | 0.026
u 0.065 0.075 0.130 0.360 0.009 0023 | coo6 | 0005 | 0.007 | 0.004
Head of Instrumenitation Lab.
(Trwéng phong Phan tich cong cu)

-
ot
N
1
1
]
|

‘ By
- >

Heilmut Bischoff s - ..~

December 15th, 2005



w Swiss Federal Institute
ag of Aquatic Science A R S ,3 7 2 O
aquatic research ooo and Technology : -

ARS 17-20: Arsenic Reference Samples

Interlaboratory Quality Evaluation (IQE)

Certificate of Participation

December 14, 2003

This is to certify that the following laboratory participated in the international ARS 17-20
Interlaboratory Quality Evaluation for arsenic and other trace €lements in water samples.

Center for Analytical Chemistry and Environment
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Hanoi, Viet Nam
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BIEN BAN HOI THAO KHOA HOC PE TAI CAP B0

Mai s6 BO/04/03-10
Tén dé tai: Nghién citu ddnh gid mitc dé nhiém bdn nudéc ngam Ha Noi do Arsen
va cdc kim loai ndng gdy ra

Chu nhiém dé tai: TS. Nguyén Thi Kim Dung
Pon vi thue hién: Trung tim Phan tich , Vién Céng nghé Xa Hi€m
Danh sich can bé thuc hién dé tai:

Nguyén Thi Kim Dung TS, Hod phan tich

Chu Van Vimh TS, Hoda phan tich
Tran Dic Hién KSC, Ho4 phan tich
Pham Ngoc Khai CN, Hoa phan tich
Tran Thi Ngoc Diép CN, Ho4 phan tich
P6é Van Thudn KTV, Ho4 phan tich
Huynh Vin Trung PGS, TS Hoa phan tich

Tham gia héi thao : tdng s6 32 ngudi bao gbm cac khdch mdi, cdc cdn bo nghién
citu va cdc cdn bd quan 1y thuoe Vién Cong nghé Xa Hiém

Khach mai :

- KS Bui Vian Mat, Gidam déc Cong ty Kinh doanh nudc sach thanh phé Ha Noi;

- Th.S Ngd Ngoc Anh, Trudng phong Chat lugng Nudc;

- Th.S Vi Minh Nguyét, Phé Truong phong Chat lugng Nudce;

- TS Pang Thi Minh Ngoc, chld nhiém khoa Sinh Hod, Vién Y hoc Lao dong va Vé
sinh Moi trudmg, Bo Y t&;

Chi toa héi thao KS Pham Quang Trung, Phé Vién trudng,
Vién Cong nghé Xa Hiém

Thu ky hoi thao KSC Tran Buc Hién, Trung tim Phan tich

Thoi gian héi thao : ngay 18 thiang 4 nam 2006

Dia diém hoi thao : Phong hop tdng 1, Vién CNXH

Néi dung hdi thao :

1. KS Pham Quang Trung, chi tri hoi thio tuyén bo 1y do, gidi thiéu dai biéu
tham du va gidi thiéu cdc bdo cdo trong chuong trinh héi thao;

2. TS. Nguyén Thi Kim Dung, chii nhiém dé tai bdo cdo két qua thuc hién dé tai
cip bo trong hai nam 2004-2005 gém tinh hinh nghién citu trong va ngoai
nudc vé As va cac kim loai ning trong ciac d8i tuong nudc moi trudng, dic
biét 1a nuGc ngdm; yéu cdu cla dé (ai; cdc noi dung da dang ky, cac ndi dung
nghién cttu da duoc thuc hién;



3. CN Trin Thi Ngoc Diép, thanh vién cia dé tai trinh bay bao cdo chuyén dé
“Dinh lugng As(IIT) va As(V) trong miu nudc ngdm bang phuong phdp
quang phd hip thy nguyén tit v6i k§ thuat hydrua hod™;

4. CN Pham Ngoc Khaj, thanh vién cha dé tai trinh bay bdo cdo chuyén dé
“Pinh lugng As téng trong cdc mau nudc ngdm bing phuong phéip ICP-MS,
k¥ thuat x{r 1y mau dé dam bao do chinh xéic cao™;

5. Thdao luan cua cdc dai bi€u sau khi nghe cac bdo cdo tong két va cdc bdo cdo
chuyén dé. Céc y kién clia dai biéu, khach mdi va phan trao déi ctia nhém
thuc hién dé tai dugc ghi lai tém tit dudi dang céc § kién va trao déi.

Cht toa nhan dinh : Dé tai thyc hién ddp dng mot phan nhu cdu biic xdc cua
cudc sdng va la van dé kha nhay cam cia xd hoi d6i véi cdc ¢o quan quan 1y ngudn
nudc sach cua thanh phd Ha Noi.

Y kién 1: Vin dé cin quan tam [3 As c6 trong nudc ngdm Ha Noi ¢6 ngudn
gdc tir dia tAng hay nhiém bén tir trén xudng. Vin dé gidm thiéu néu do nhiém bén
tlr tic dong clia con ngudi, néu do cau tao dia tang thi khong nén cé tic dong lam
bién ddi nhiéu hon, vin dé nghién citu giai quyét 1a lau dai dé cd thé xir Iy ching.
Trong thuc t€, sau khi x{ 1§ loc qua gian phun dé loai sit, nong do As da gidm,
nhung mifc do 1a bao nhiéu phan tram? Van dé gay bénh cho con ngudi xay ra thé
nao, bénh gi, mic dd ra sao, tich tu bao nhiéu thi gay bénh. Cong ty kinh doanh
nudc sach Ha No6i d3 rat ¢d gang ddm bao ngudn cip nude sach cho sinh hoat, rat
mong su phoi hgp nghién ciu cia cic nha khoa hoc va ¢Ong tac gidi quyét nhitng
ton tai ma mot don vi kinh doanh khong dd cong cu giai quyét nhu vian dé nhiém
bdn As d6i véi nguén nudc ngdm Ha Noi.

Trao déi: Trong khuon khé nghién citu clia dé tai, sau khi khao st & cdc ting
khai thac nuéc khic nhau, thdy rang ham lugng As trong céac tAng nudc nay 1a tuong
tw nhau, tham chi cé mau thu & do sau hon lai cho gid tri cao hon, nhu vay chéc chan
nguén gbc gay nhiém bén 12 do dia tAng khu viuc nam Ha Ngi, chua thay biéu hién
ngdm bén tir tAng trén xudng & khu vuc nghién ctiru nay d&i véi As, nhung véi mot
s6 kim loai nang nhu Mn, Pb, ¢4 hién tugng nhiém bin do hoat dong clia con ngudi;
Theo mot 6 nghién ctu trude day, sau khi loc sat qua gian phun, ndng do As trong
nudc ngam gidm dang ké; Hién tugng gay bénh do As hién vin con dang nghién citu
va thong qua mot s6 bidu hién lam sang, céc chuyén gia clia Vién Y hoc Lao dong
va Vé sinh Moéi truong bude diu két luan duge 1a do ding nuéc bi nhiém As lau
nam, tuy nhién chua ching minh dugc phan bénh hoc, s& tiép tuc nghién cdu va cé
két luan chi tiét sau khi thuc hién dé tai cap nha nudc vé cic bénh lién quan dén
ding nudc chia ham lugng As cao; Cho tdi nay, trung tam Phan tich dang la déi tac
cla cong ty trong viéc dinh lugng As trong cdc mau nudc ngam, hy vong sé tiép tuc



13 déi tdc tin c4y cla cong ty trong tuong lai dé gép phédn phuc vu t6t hon nhu ciu
cta nhan dan thanh phg, dam bao chit lugng ngudn cip nude sach cho x3 hoi;

Y kién 2: Trong viéc dam bdo do tin cay clia cdc két qud thi nghiém phéan
tich, phong k¥ thuat ciia Cong ty kinh doanh nudc sach Ha Néi ching toi thuc su
gip khé khin do cing mot mau gir, nhung két qua méi noi mot khéac, nén lua chon
phuong phdp phan tich cua cac ddi tac 1a kha nan giai.

Trao d6i: Thuc 1€ mdi phuong phap dinh luong déu cé sai s6 nhit dinh. Tuy
nhién d€ so sdnh cédc két qua dinh lugng tir nhi€u co s& phan tich khdc nhau, truée
hét 12 phai chia miu theo ding quy chuén v c6 miu chudn, méiu lap kém theo dé
sau khi nhan két qua phan tich c¢6 thé két luan va dinh gid duge do ding clha mdi
phép phan tich. Trung tam Phan tich clia Vién CNXH d4 va dang nhan phuc vu kiém
tra ham luong As trong nhiéu miu nuéc ngdm cho cong ty kinh doanh nudc sach Ha
Noi. Hy vong sé tiép tuc nhan duge su hgp tdc tin cay clia co quan céc ban.

Y kién 3: Vién Y hoc Lao dong vi Vé sinh Méi truong ching toi dang c6 dé
tai nha nuéc mong mudn duge hop tac véi cac dong chi bén nay, va ching toi cling
lua chon phuong phdp phan tich ICP-MS. Tuy nhién con chua 15 dnh hudng clia nén
chét hitu co c6 trong mau dén két qua phan tich ra sao. Do nén hitu ¢o sau xu 1y s&
¢6 thanh phin kKhéc nhau, ¢6 thé khic phuc dugc khong ?

Trao déi: Phuong phap ICP-MS ding nhiét do rat cao, tir 6000 dén 7000 °K &
duéc plasma dé chuyén hoan toan méiu do dang dung dich thinh ion, do vay nén céc
chit hitu co khong gay anh hudng dén két qua dinh lugng. Mit khdc, néu can phai
chuyén ho4 chat hiru cd tir méu, ching t6i dung 16 vi séng dé thuc hién qud trinh vo
cd hod, khong con nén chat hitu ¢o, va vi vay khong ¢on yéu 6 anh hudng chia nén.

Y kién 4: Nén c6 bang so sanh két qui phan tich As v6i cac nhém nghién ciu
clia cdc dé tai trude day da cong bo.

Trao ddi: Do ciac nhém nghién ciu truéc day khong 14y miu tir cdc mii
khoan ctia co quan cung cfp nude sach thanh ph6 nén khong thé so sanh duge.

Y kién 5: Cdch day 10-15 nam, Trung tam Phén tich da nghién ctu va san
xudt thanh cong bo tao hydrua hod 1ip cho may AAS dé phan tich Hg va As, va cho
két qué rat t6t ngay tir khi cdc hé mdy hién dai chua duoc lap dat tai Vién. Dé tai nén
¢6 gang nghién cdu sy tuong quan gilta As va cic nguyén 16 khac vi day 1 nhing
nghién ciu rat hay. Dya trén cdc nghién ciu ndy c6 thé suy dodn ham luong ciia As
thong qua cdc kim loai khdc hodc nguge lai. Cac con s6 phén tich can ¢é thém gid
tri sai s& thi cdc s6 liéu dé mdi cé ¥ nghia.

Trao d6i: Thuc t€ khi nghién ctu dé tai nay, ching t6i dd ¢6 géng di tim m6i
tuong quan cua ham lugng As véi ham luong cac nguyén té kim loai khdc trong nén
mau nuéc ngdm, tuy nhién dé tinh todn va dua thanh cdc ham s¢ todn hoc thi can



phai ti€p tuc nghién cttu sdu hon va mé rong khu vyc nghién ciu rong hon dé thu
duoce s6 lidu thong ké ddy di hon, trén co s& d6 mdi c6 thé xay dung duge cdc ham
turong quan. V&i cic miu chudn va so sanh v6i miu chudn, ching toi déu c6 dua gid
tri 4o léch chudn vao bén canh gid tri mAu. Trén co sG phan tich cdc miu chuin dé
thu duge khoang gia tri ding cta phuong phap dinh lugng, chiing toi tién hanh phan
tich hang loat mau thu dugc tir hién trudng.
Khong c6 cau hoi gi thém
6. Cht toa téng két hoi thao lic 17 gid 00, két luan vé két qua cta Hoi thao va
cam on cdc vi khdch mdai da dén dy va phat biéu cac § kién déng gop cho dé
tai va nhém thyc hién dé tai. D€ 1ai da thuc hién t6t nhimg yéu cdu vé noi
dung nhu d€ ra ban dau.

Thu ky hoi thao

Tran Dic Hién
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