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SUMMARY

ASSESSMENT OF HEAVY METAL CONTAMINATION IN UNDERGROUND
WATER AND ACCUMULATION OF HEAVY METALS IN HAIR AND NAIL
OF HABITANTS FORM ELECTRIC WASTE TREATMENT PLACES

Heavy metal contamination in underground water and accumulation of heavy metal in
hair and nail of inhabitants from electronic rubbishes and plastic treatment places
were used to recognize. In this report, 20underground water samples and 24 samples
including hair and nail of inhabitants from e-waste collecting and recycling places
(Minh Khai commune, Nhu Quynh- Van Lam district, Hung Yen province were
analyzed for total contents of Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Cd, Pb, Hg using ICP-MS
and CV-AAS. The serious pollution of Cd, Cr, Cu, Ni, Mn in underground watershed
been depicted. The contents of these metals especially Cr and Cu were risen at the
wells having a close distance from the e-waste collecting fields.

The bio- accumulaiton of As, Zn,Cu, Cr, Co was appeared in hair and nail of habitants
and workers who live or directly participate in the ction of collecting and recycling e-
waste.

The neccessary polycies to control the polution of heavy metal in environment and
biota sholud be carried out soon.

1. MO PAU tir trong nudc da qua lac hau con lai la
Nhimng nim gan déy, sb luong réac thai phan 16n réc thai dién tir dugc nhap vé
dién tu & nudc ta ngay cang tang (mot tir cac nudc phat trién) va thuong duoc
phan rac thai dién tir 1a céc thiét bj dién thu gom tap trung lai thanh cac lang
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nghé tai ché nhu khu vuc Nhu Quynh -
Hung Yén, Triéu Khic — Ha Noi.... Tai
cac khu vuc ndy réac thai dugc tai ché
mot céch rat thu cong, nuéc thai cia qua
trinh tai ché khéng qua xu ly thai truc
tiép xuéng muong nudc, ao, hé & xung
quanh khu vuc gan noi tai ché gay o
nhiém moi trudng dat[1], nuéc mat &
cac ao ho[2], tich tu vao cac sinh vat
séng tai cac ao, ho trong khu vuc tai
ché[3] va co nguy co giy 6 nhiém ca céc
tang nudc ngam. Tai cac noi tai ché
ngudi dan séng va truc tiép lam nghé
thu gom va tai ché rac thai dién ta hang
ngay tiép xdc va sir dung nudc sinh hoat
trong khu vuc cé kha ning bi nhiém doc
cap tinh cac kim loai ning. Sy tich tu
kim loai trong co thé song co thé biéu
hién qua téc va mong[4]. Khong nhu cac
té bao khac, tdc va mong la san pham
cudi cung cua sy chuyén hoa va git lai
c4c nguyén té vao cau trGc cua minh
trong qué trinh phat trién. Nhitng protein
dang sgi da trai qua qua trinh xo hoa nén
cac nguyén toé do mau mang dén sé& dugc
gan vao ciu trdc protein cua téc, mong.
Vi viy, ndng d6 cac nguyén té trong toc,
moéng ludn twong quan vai néng do cua
cac nguyén to co trong co thé.

Trong bai bdo nay, ham lugng cua 11
kim loai nang gdm Cr, Mn, Fe, Co, Ni,
Cu, Zn, As, Cd, Pb, Hg trong cac mau
nudc ngam, toc va mong caa nhing
ngudi dan séng gan céac bai thu gom, tai
ché rac thai dién ta thuoc khu vuc Nhu
Quynh — Van Lam — Hung Yén dugc
phan tich bang phuong phap ICP-MS,
nham danh gia mic d6 6 nhidm kim loai
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nang trong nudc Ngam va cu dan trong
khu vuc ciing nhu dua ra duoc cac bang
ching xéc thuc giup day manh cong tac
y té du phong ciing nhu phuc vu cho
viéc tuyén truyén, gido duc dé phong
tranh dwoc cac anh huong xau cua 6
nhiém kim loai niang tir ngudn rac thai
dién tar.

2. THUC NGHIEM

2.1. Héa chat va thiét bi va phwong
phap phén tich:

- Cac hoa chat duoc dung thudc loai
siéu tinh khiét (Merck) va nuéc cat 2
lan, duoc loai sach cac ion khac bﬁng
thiét bi Milli-Q- water. Dung dich chuin
Hg(II) 1000 ppm (Merck) va dung dich
chuan da nguyén t6 (Merck) dugc ding
trong ICP-MS. Dung dich lam vi¢c duoc
pha loang tir dung dich chuan gbc bang
HNO; 0,14 M.

- Hg dugc xac dinh theo phuong phép
CV-AAS sir dung chit khir 1a SnCl, va
As dugc xac dinh bang phuong phap
HG- AASV6i chat khir 1a NaBH,do trén
may quang phd hap thu nguyén tir AA-
6800 ghép ndi hé théng HVG-1, dén
catot réng cua thiy ngan, asen va cuvet
thach anh, hdng Shimadzu, Nhat Ban.

- Tong ham luong cic kim loai khac
dugc xéac dinh theo phuong phap ICP-
MS trén thiét bi ctia hang Perkin- Elmer
Sciex ELAN 9000 ICP-mass
spectrometer. Cac thong s6 may do ICP-
MS duoc liét ké & bang 1. Ty sé khodi
luong / dién tich (M/Z) ctuia cac nguyén
t6 phan tich 1a: Cr(52), Mn(55), Fe(57),
Co(59), Ni(60), Cu(63), Zn(66),
Cd(111), Pb(208).



Bang 1: Céc thong sé mdy do ICP- MS

-T6c d6 dong khi mang: 0,94 (lit/phat)
-Cong suat RF: 1000 (W)

-Thé cua cac lang kinh: 0,75 (V)

-Téc d6 bom nhu dong: 48 (vong/phut)
-Téc d6 bom mau: 26 (vong/phut)
-Luu lugng khi tao plasma:0,85 lit/phat
-Luu lugng khi phu tro: 2lit/phat

- Gi6i han phat hién cua thiét bi

+nhoé nhat 0,1(ppt) véi Cr va 182(ppt) V6i

Fe

-Téc d6 bom sach: 48 vong/pht
-Thoi gian bom lam sach: 120 gidy
- Ap suét chan khong khi do mau
1,2 -1,3.10° Torr

-Thoi gian bom 6n dinh: 30 s
-Nudc lam mat: 2,4 lit/phat

-Nhiét d6 nudc lam mat: 20°C
-Thoi gian do cho 1 diém: 0,1 gidy
-S4 lan do lip cho 1 diém: 3 lan

2.2.Mau phan tich va xir Iy miu phan
tich

Khu vuc ldy mau nghién cau la khu thu
gom, tai ché rac thai dién, dién tir thuoc
x& Minh Khai, thi trin Nhu Quynh,
huyén Vian Lam, tinh Hung Yén vao
thang 7 nam 2012.

*Céach ldy mau

Mau nwéc ngam: duoc thu thap tor
nhiting hd gia dinh thudc dia ban xa
Minh Khai, trong d6 c6 nhitng mau nudc
duoc liy tir nhimg gia dinh c6 nguoi
tham gia cung c4p mau toc va mau mong
dé so sanh nong do kim loai ning trong
nuéc Ngam so voi nong do trong toc va
moéng. Truéc khi ldy mau, cin bom qua
vOi mot thé tich nudc bang 3 lan thé tich
6ng khoan trong mot khoang thoi gian
nhét dinh. Cong viéc nay nhiam dam bao
toan bd lwong nude cii ndm trong ong
dan nudc da duoc day hét ra ngoai, mau
nuée ldy duoc 1a ngudn nudc thuc trong
giéng chua xay ra qué trinh oxi héa hay
ling dong hoac hip phu Ién thanh éng
dan nuéc. Tat ca cac mau nude dugc liy

day vao chai nhya PE 250ml va axit hoa
bang 0,5ml HNO3 65% tinh khiét d& d¢am
bao do pH tir 1 dén 2 va chuyén vé phong
thi nghiém, bao quan trong ta lanh dé
phan tich.

MAu toc: Nguoi tham gia duoc yéu cau
cung cap mau téc (khong lay toc caa
nhitng ngudi nhuém téc). Mau téc dugc
ldy & ving cham va phia sau gay dai
dién cho sy tang trudng trong thoi gian
dai tir 4 thang tré 1én [5]. Téc duoc cat
sat da dau bang kéo inox khong gi va
ldy khoang 1gram téc cho viéc phan tich
(Mot nam nho). Cac mau téc duge dit
trong tdi polyethylene cé khoa zip.

MAau mong tay:Mau méng duoc cat tir
10 dau ngén tay bang kéo inox khong gi
(khdng lay mau moéng cuaa nhitng nguoi
son méng) va gop vao lam mau phan
tich; ghi kém theo thong tim vé giéi tinh
va do tudi.Nghién ctru duoc phan theo
gigi tinh (nam/nix) va do tudi ( <15 tudi;
tir 16-30 tudi va trén 30 tudi).

Trudc khi phan tich, cacmau téc va
mong can duogc rira sach dé loai trir cac
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yéu té anh huéng tr méi truong bén
ngodi. Mot s6 tac nhan co thé tay rua
qua manh va lam mat mot lugng dang ké
cac nguyén tb bén trong ciu tric cua toc
va mong, trong khi mot sé chat khac c6
thé lam ting ham luwong céc nguyén tb
do chira chét thich hop véi ciu trdc cua
toc.  Trong nghién ciru ndy, mau toc
cit ngan 1 — 2 cm duoc rira bang dau goi
trung tinh, xa bang nudc may, sau do
rira bang axeton — nugc cat — axeton va
sdy kho & 60°C.

Pbi véi mau mong trude khi rira phai
loai bo todn bo chat cin ban bam trén
mong bang tay (ding dao hoic diia inox)
sau d6 rira bang nuéc cit — axeton trong
bé siéu am khoang 15 phut sau d6 trang
lai bang nuéc cit va siy khd ¢ 60°C.

3. KET QUA VA THAO LUAN
3.1.Mitc d9 6 nhiém cac kim loai ning
trong nwéc ngdm khu vuc xir ly rac
thai dién tir

Tai khu vuc nghién ctu, 20 mau nudc
ngam lay tir giéng khoan tai 20 ho dan
gan hodc dang truc tiép song va thu gom
rac thai dién tir duoc lay va phan tich
tong ham luwong 11 kim loai nang. Két
qua thu duoc ¢ bang 2. Ham lugng hau
hét cac kim loai tai cac giéng déu cao
hién tiéu chuan cho phép cua nudc
ngam. Cu thé trén 90% céc giéng c6 diu
hiéu 6 nhiém Cd, Cr, Cu, Ni, Mn; 50 %
s6 giéng nghién cau bi 6 nhiém Pb va
75% s giéng bi 6 nhiém Co. Piéu nay
cho thdy hau hét cac kim loai c6 ham
lwgng cao trong cac giéng déu ¢ ngudn
gbc tir cac ban mach dién tir va ham
luwgng cao xuat hién tai cac giéng gan
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khu vuc bai thu gom. Do sy thim tir rira
troi cua cac dong thu gom rac thai dién
tu cling nhu sy phat tan tir nwdc rira qua
trinh tai ché da thim xudng cac mach
nudc ngam. Tai nhiéu vi tri ham lwong
kim loai nang nhu Cu va Cr da cao hon
tiéu chuan cho phep tir 10- 20 lan. Pay
1a diéu dang bao dong vé 6 mic do &
nhiém va s& anh huong truc tiép dén
suc khoe nguoi dan trong tuong lai
khong xa.

3.2. Mirc d¢ tich tu kim loai ning
trong téc va mong tay cua cu dan
song tai khu vue xir Iy rac thai dién tir
3.2.1. Nghién cuu lyra chon qué trinh xu
ly mau

Mot s6 qui trinh xtr Iy mau gom bang
phuong phap hé kin trong chén teflon
dugc dat trong khdi inox, gan kin htieest
bi va dé trong tu say 5h va hé ho trong
binh Kendal voi cac hdn hop chit 6 xi
héa nhuHNO;3; + H,SO4 + H,0,; HNO;
+ H,0, vd HNO3 + HCI (3:1) ddi voi
mau téc d6i ching thi trong hé kin thi
hiéu suat thu hoi da sé cac nguyén td
déu dat trén 95% vai hdn hop HNO; +
H,0,, d6 chum cia phuong phap rat tét
v6i d6 léch chuantwong d6i & cap ham
lwong I6n hon 2 1an LOQ la dudi 9%.
Va dé tranh hién tuong trang khdi trong
phan tich bang ICP-MS, ching t6i cho
cach xu Iy mau véi hon hop HNOsdic
va HzOz'

3.2.2. Két qud phdn tich ham lirong kim
logi ngng trong toc va mong tay

Ham lwong tong cua 11 kim loai ning
trong 11 mau téc va mong tay cua cu



dan sbng taikhu vuc thu gom réac thai
dién tir duoc trich dan ¢ bang 3.

Két qua cho thdy ham luogng céc kim
loai nang trong téc va méng chénh léch
nhau khéng nhiéu, véi cac nguyén tb
nhu As, Cr, Mn, Ni, Pb thi ham luong
trong moéng nhiéu hon trong toc nhung
cac nguyén té nhu Cd, Co, Cu, Fe, Zn,
Hg thi ham lugng trong toc lai I6n hon.
Theo tai li¢u caa WHO[6] thi ham luong
As & mic do binh thuong trong téc tu
0,08 dén 0,25 ug/g, trong moéng tay tir
0,43 dén 1,08 pg/g. Nhu vay mic di
ham luong asen trong thi cdc mau toc
va mong tay nghién ciru thap hon so véi
ngudi dan sdng & khu vyc Tay Belgan -

An Do- [7] noi ¢6 mirc d6 6 nhiém asen
trong nudC NGam nang né nhat trén thé
gi¢i nhung lai cao hon nhiéu lan va cao
hon ca cta nguoi dan tai khu vuc ¢ su
6 nhiém Asen trong nuéc ngam nhu x3
Mai bong — Kim bong- Hung Yén, ham
leong asen trong toc va mong tay cua
nguoi dan khu vuc do6 chi dao dong
(0,08-1,85 ug/g) va (0,5-1,13 pg/g) [9].
Piéu nay cho thdy mic du ham lugng
asen trong nudc ngam khong cao nhung
ngudi dan tryc tiép 1am cong viéc thu
gom Vva tai ché rac thai dién tir c6 biéu
hién phoi nhiém asen qua dwong ho hap
va tiép xdc.
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Bang 2: Két qua phan tich mdu nwéc ngam (mg/l)

Toa dd dia ly

Mau N E As Cd Co Cr Cu Fe Mn Ni Pb Zn Hg
MNO1 |20 59'72,7* 105 58' 84,0 0,19 [0,015 | 0,64 046 |09 |7,75 |0,83 053 |041 0,45 | ND
MNO2 |20 59'72,9" 105 58 85,1" 0,027 [0,017 [0,25 021 |058 [425 |046 0,32 [011 0,42 |ND
MNO3 |20 59'755" 105 58' 954" 0,025 [ 0,005 [ 0044 [029 |072 [543 |0,08 |0729 |[0,23 053 | ND
MNO4 |20 59'71,6" 105 59'06,1" 0,031 [0,031 |0,22 029 [056 |590 |12 0,39 0,099 |031 |ND
MNO5 |20 59'61,5" 105 5890,9" ND 0,021 |0,15 043 |065 |412 |0,76 0,42 |0,16 1,1 ND
MNO6 |20 59'47,6" 105 58'99,9" 0,023 | 0,041 |0,20 030 [042 [336 |045 0,26 |0,033 [042 |ND
MNO7 |20 59'53,0" 105 58'89,0" 0,022 | 0,032 |0051 |036 |192 |432 |0,19 0,38 |0,12 20,3 | ND
MNO8 | 20 59'68,6" 105 59'16,0" 0,026 |0,022 |0,12 026 |048 |398 |0,57 0,24 |0,049 |037 |ND
MNO09 |20 59'63,8" 105 59'23,8" 0,042 0,013 | 0080 |030 |13 547 |0,23 0,22 |0,0035 | 2,18 | ND
MN10 |20 59'76,0" 105 59'27,1" 0,033 [ 0,005 {0019 [023 |058 |[446 |0,073 |0118 |0,0042 | 042 |0,018
MN11 |20 59'45,7" 105 59'05,9" 0,060 |0,031 |0,22 039 [079 |439 |0,76 0,30 |0,15 0,39 | ND
MN12 |20 59'67,2" 105 58' 66,6" 0,057 |0,013 | 0,27 050 [081 |109 |0,73 0,57 |0,044 |1,05 |0,009
MN13 |20 59'74,3" 105 59'07,7" 0,031 [0,037 |[0047 [044 |093 [623 |017 052 |07 9,80 | ND
MN14 |20 59'74,2" 105 59'07,1" ND 0,011 |0,15 033 |072 |560 |0,26 0,27 |013 1,24 | ND
MN15 |20 59'54,3" 105 59'02,2" 0,026 |0,013 | 0,20 057 [052 |472 |0,34 041 |0,11 056 | ND
MN16 |20 59'20,5" 105 58'95,8" 0,018 | 0,038 | 0,22 028 |066 |386 |0,67 0,36 |0,11 0,40 | ND
MN17 | 20 59°76,0° 10559’ 27,17 0,022 |0,013 |0,19 065 |[1,86 982 |03 0,37 | 0,26 3,17 | ND
MN18 | 2055°133”  10559°66,4” ND ND 0,008 |0,68 |0,56 | 2,35 |ND 0,078 | 0,0024 | 0,14 | 0,07
MN19 | 2059°13,5" 10559’ 70,5” ND ND 0,087 [055 |0,034 [221 |041 0,12 | 0,050 |0,058 | 0,09
MN20 | 2059’ 14,8” 10559’ 52,4 ND 0,023 | 0,30 036 |072 |348 |043 0,037 | 0,040 [1,20 |ND

MDL (mg/l) 0,016 | 0,003 | 0,0001 | 0,003 | 0,009 | 0,009 | 0,010 | 0,006 | 0,0007 | 0,074 | 0,0004

Min (mg/l) 0,01 0| 0,0079 | 0,042 | 0,033 | 3,35| 0,0013 | 0,037 | 0,0024 | 0,058 0

Max (mg/1) 0,19 | 0,04 064| 014] 186 109 0,83 | 0,57 0,41 | 7,34 0.0097
Nghién ciru nay Trung binh (mg/l) | 0,034 | 0,019 | 0,079 | 0,071 | 0,77 | 5,12 044 | 0,31 0,11 | 1,38 0,0026
QCVN 09 : 2008/ nugc ngam (mg/l) 0,05 |0,01 0,05 |01 1 0,1 0,05 50 | 0,001
Tiéu chuan Ha Lan vé nuéc ngam (mg/l) 0,075 0,1
Phan trim (%) s6 mau vuot qua tiéu chuan 2 80 75 100 | 95 100 | 85 95 55 5 15
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Bang 3: Tong ham lirong kim logi ngng trong toc (Ug/g)

Mau Gigitinh | Do tudi | As Cd Co Cr Cu Fe Mn Ni Pb Zn Hg
MT1 N 56 2,01 0,39 0,394 6,534 25,407 24,263 4,779 0,748 6,333 219,04 | 0,101
MT2 Nam 38 0,046 0,21 0,513 5,949 24,06 47,69 0,769 2,741 4912 309,52 | 1,119
MT3 N 30 0,99 0,079 0,166 3,547 27,89 107,17 3,066 6,831 4,139 117,95 | 2,234
MT4 N 19 2,25 0,54 2,257 1,902 15,681 145,19 2,186 1,969 10,97 440,5 0,324
MT5 Nam 45 1,02 0,20 1,616 0,751 14,179 65,95 1,582 2,737 15,005 647,49 | 0,28
MT6 N 55 1,67 0,32 1,566 1,511 17,352 75,241 6,923 1,261 14,489 351,16 | 0,157
MT7 N 25 0,93 030 0,664 0,459 22,68 35,86 7,117 6,041 14,961 299,55 | 3,046
MT8 N 35 1,01 0,52 1,458 1,306 47,984 91,345 3,394 1,624 19,501 676,61 | 1,814
MT9 N 17 4,13 0,042 0,534 0,934 15,602 112,6 4,275 0,246 1,414 258,46 | 0,023
MT10 Nam 29 1,74 0,042 0,549 3,011 22,178 51,443 3,792 0,556 2,894 360,74 | 0,101
MT11 Nam 11 0,23 0,12 0,115 6,786 19,986 210,48 9,159 4,163 8,366 477,46 | 4,031
MM1 N 7 1,79 0,20 0,51 5,16 25,32 40,24 5,94 2,78 6,11 112,2 0,056
MM2 Nam 49 1,02 0,021 0,13 5,86 14,82 34,66 2,40 3,71 7,35 215,4 0,60
MM3 N 56 2,42 0,068 0,38 4,92 21,62 153,3 5,61 10,04 1,841 132,09 | 0,963
MM4 Nam 38 481 0,037 0,033 2,765 14,01 1473 2,36 2,08 7,22 265,9 0,037
MM5 N 30 5,44 0,031 0,016 4,89 13,06 52,06 2,100 4,01 22,434 573,2 0,28
MM©6 N 19 2,81 0,91 0,124 6,85 16,08 81,39 8,42 1,68 17,06 355,9 0,324
MM7 Nam 45 1,87 0,10 0,003 10,345 17,84 41,46 4,01 8,77 15,06 318,98 | 1,662
MMS8 N 55 3,82 0,094 0,195 7,104 10,72 66,88 3,99 4,19 22,3 625,10 | 0,336
MM9 N 25 2,11 0,55 0,324 3,294 9,393 121,6 3,832 0,949 3,15 296,51 | 0,256
MM10 N 35 2,09 0,10 0,291 12,06 10,32 76,4 4,09 2,64 0,85 326,72 | 0,403
MM11 N 17 1,59 0,12 3,00 2,62 12,64 198,4 9,17 6,94 15,96 156,43 | 2,646
MM12 Nam 29 3,95 0,40 0,066 8,738 17,09 213,7 8,89 457 4,95 287,72 | 0,241
Nghién Trung Téc 1,41 0,24 0,81 3,07 20,9 110 4,34 2,43 8,64 364 1,45
cau nay binh Méng 2,81 0,22 0,42 6,22 15,2 103 5,07 4,36 10,3 305 0,65
Céc nghién | [7] Téc 3,43 0,4 14,76 69,5 15,45 1,59 8,03 152,42 0,88
ctru khac Méng 7,24 0,32 11,1 664,99 28,26 3,89 10,99 97,71 0,44
[8] Min 0,005 0,11 4,6 0,2
Toc Max 3,6 4,5 27,44 4,29

117




Trong c4c nguyén té kim loai niang c6
trong rac thai dién tir thi chi ciing la
mot nguyén té chiém ham luong kha
Ion(co trong acquy hoac cac vat liéu
nhua c6 mau,...) Tuy nhién, diéu déng
ngac nhién la ham lwong cua ching
trong téc va moéng tay lai khong quéa
I6n, ham luong trung binh cua no trong
mau toc va mong lan luot 12 8,64 pg/g
va 10,35 pg/g, Diéu nay co thé ly giai
vi trong thoi gian vira qua trén nhiéu
phuong tién thong tin dai chung da
canh béo rit nhiéu vé ngd doc chi vi
vay nguodi dan da cé y thuc hon trong
viéc bao vé stc khoe cia minh bang
cach sir dung ging tay, khau trang khi
tai ché va nu chi, Mat khac, véi kinh té
kh& gia thi nhing nguoi dan ¢ day
thuong khong truc tiép 1am nhiing cong
viéc doc hai nay ma ho thué nhirng lao
dong thoi vu dén tir nhiéu tinh thanh
khac nhau vé 1am viéc nén ho tranh
duoc nhitng anh huéng do tiép xuc truc
tiép.

Tuy nhién, ham luong d@)ng, coban,
thuy ngan duoc xac dinh cling kha cao
so Vvéi nghién cuu cua Gautam
Samanta, Ramesh Sharmaa [7] cu thé:
ham luong trung binh trong toc la
20,83 ug/g cao gap 1,41 lan; ham
lugng trung binh trong moéng la 15,24
ug/g cao gap 1,37 lan,

Ham luong trung binh cua Co xac dinh
dugc trong mau téc va mau mong lan
luot & 0,81 pg/g va 0,42 pg/g ham
lugng nay cao hon so véi ham lugng
trung binh trong nghién cau cua
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Y,Muramatsu [8] lan luot 1a 29 va 15
lan, Tuy nhién, néu so sanh Voi
khoang ndng d6 cua né ciing trong
nghién ciu nay thi né lai nam trong
khoang tir 0,005 dén 3,6 pg/g,

Ham lugng trung binh cua Hg trong
t6c va moéng lan luot 1a 1,43 ug/g va
0,65 pg/g, ham lugng nay cao hon so
vai nghién cau cua Gautam Samanta,
Ramesh Sharmaa [7] lan luot 1,6 va
1,5 lan,

Ngoai ra, cdc nguyén t6 khac ciing co
ham luong kha cao, cu thé: Ham luong
trung binh cua Crom trong toc va moéng
lan luot 12 3,07 pg/g va 6,22 pg/g; ham
lwong trung binh caa Mn trong toc va
moéng lan luot 1a 4,34 pg/g va 5,07
ug/g; ham luong trung binh cua Cd
trong toc va mong lan luot 1a 0,24 pg/g
va 0,22 pg/g, ham lugng cia Mn va Cd
la kha thdp so vai cac nghién cau cia
Gautam Samanta, Ramesh Sharmaa [7]
song nong do cua Cr lai rat cao, cao gap
10 l1an gia tri trung binh trong nghién
cau cua Y,Muramatsu [8]

So véi nghién ctu khac vé toc cua
nguoi Thuy Dién [8]thi 6 trén 80 sb
mau dang nhién ctru c6 ham luong
nguyén t6 Zn trong téc va mong la cao
gap khoang 1,6 lan va cao hon 2,2-2,8
lan so voi nghién ctiu vé ham lugng Zn
trong toc va mong tay nguoi dan tai khu
vuyc tay Bengan- An do

Ciing theo két qua trén ching t6i nhan
thiy ham luong nguyén tb sit trong toc
va mong tay cia nguoi dan xa Minh
Khai la khé I6n, trong 12 mau toc va 12



mau mong cua cung 12 nguoi (Trir mau
MT13) dugc nghién ctu thi ham luong
cua Fe trong toc thap hon trong mong,
Tuy nhién, ciing c6 dén 9/13 mau toc c6
ham lugng Fe cao hon nghién cltu cua
Gautam Samanta, Ramesh Sharmaa [7]
con ham luong trong mong tay déu thap
hon nghién ctru nay nhung van kha cao.
So véi mirc ham lugng gidi han caa Ni
trong téc (1,25+0,45ug/g) va trong
méng (119+161pg/g) [7] thi ham
lugng trung binh caa Ni trong 13 mau
t6c va 12 mau mong nghién ctu lan
luot 1a 1,966 pg/g va 3,360 pg/g, ham
lugng nay tuy khong vuot qua nhiéu
ham lugng gidi han nhung cling dang lo
ngai boi vi c6 nhitng mau téc va mau
moéng ¢6 ham luong 16n vuot troi nhu
mau MT3 c6 ham lugng 6,831 pg/g va
mau MM3 c6 ham lugng 10,038 pg/g,

4. KET LUAN

Mau nuée ngam tai khu vuc thu gom va
tai ché rac thai dién ta thudc xa Minh
Khai, thi tran Nhu Quynh, huyén Vin
Lam, tinh Hung Yén di c6 su 6 nhiém
rd rét ham lugng cac kim loai nang.
Ham luong hau hét cac kim loai tai cac
giéng déu cao hon tiéu chuan cho phép
ctia nudc ngam. Hau hét cac kim loai c6
ham lwong cao trong céc giéng nhu Cd,
Cr, Cu, Ni, Mn déu c6 ngudn gc tir cac
ban mach dién tor va ham luong cao
xuat hién tai cac giéng gan khu vuc bai
thu gom va dac biét cao véi Cu va Cr.
Su tich lay cao As, Zn,Cu, Cr, Co trong
t6c va méng tay cua nguoi 16n tudi cho

thiy nhimg ngudi truc tiép lam cong
viéc thu gom va tai ché da khong chi bi
phoi nhiém tir viéc sir dung ngudn nudc
ngam bi & nhiém ma ca tiép xuc véi cac
phé thai chira ham luong cao kim loai.
Do vay can c6 bién phép cu thé dé han
ché anh huong cua rac thai d&én moi
truong song va suc khoe caa ngudi dan
khu vuc thu gom va tai ché rac thai
dién ta.

Cong trinh ndy dwoc hoan thanh nho
hé tro kinh phi cia @é tai Nhiém vu
qudn Iy Nha nwéc vé bao vé méi truong
cap Pai hoc Quéc gia Ha Ngi. Ma so:
QMT 10.03
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