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ABSTRACT

Heavy metal contamination in soil and sediment from electronic rubbishes and plastic
treatment places can be harmful to the biota and human beings. In this report, 43 samples of soil
and sediment from e-waste collecting and recycling places (Phan Boi small village, Di Su
commune, My Hao district, Hung Yen province and Trieu Khuc village, Thanh Tri district, Ha
Noi Town) and 9 urban and non-urban soil profiles were analyzed for total contents of Cr, Mn,
Fe, Co, Ni, Cu, Zn, As, Cd, Pb, Hg using ICP-MS and CV-AAS. The soils and sediment were
polluted with Co, Ni, Cu, Zn and heavily polluted with As, Hg Cd and Pb. The contents of Zn, As,
Pb increased with the increase of distance from the e-waste collecting fields. The mean total
contents of almost heavy metals in sediment are many times higher than the mean value of surface
soil and the natural value of soil. The results also showed the marked decrease of heavy metal
content by vertical depth. For the environmentally safe purpose as well as sour apportionment of
heavy metals of soil and sediment, the extraction procedure and multivariate analysis will be

investigated in further work.

- MO PAU

Khoa hoc k§ thuat phat trién di kéo theo su
ra doi hang loat cac thiét bi dién tir. Tuy nhién,
do céc thiét bi dién tir lac hau qud nhanh va nhu
cau su dung chiing ngay cang nhiéu, trong khi
lai ¢6 qué it co s& tdi ch€ & phuong Tay, khién
tai cdc nudc nay ngay cang tang “ric mdy tinh”
va nhu cdu xuat khiu loai “rdc” nay gia tang
theo huéng d6 vé cdc nudc dang phét trién. Vi
mot s6 loi ich kinh t&€, khong it quoc gia dang
phét trién dang ti€p nhan va xir 1y loai chat thai
nay. Th& nhung, di kém theo chiing 14 hang tin
phé liéu 4n chita nguy co doc hai 16n, do & cdc
nudc nay nhan thitc ctia ngudi dan con rét thap,
khoa hoc cong nghé tai ch€ con rat lac hau, chu
yéu la lao dong truc ti€p va thua cong [1].

Chat thai dién tir chita rat nhiéu cédc kim loai
nang hodc nhitng hgp chat chat doc hai véi con

nguoi va moi truong song. Kim loai nang va cac
kim loai cé doc tinh cao c6 trong cac thiét bi
dién, dién tir phat tan tir cdc bai thu gom va tir
nguon nudc thai trong qua trinh tdi ché dang gay
0 nhiém dat va trdm tich, nudc tai céc ranh, ao
ho gin bai sau d6 thdm xudng giy 6 nhiém
nguén nudc ngim, gay nguy hiém déi vé6i con
ngudi va dong thuc vat va moi truong song [2].
Réc thai dién, dién t chda luong 16n cic
kim loai nang nhu As, Cd, Cr, Pb, Hg, Ni,
Zn[trong vat liéu ché tao diot ban dan, man
hinh CRT, man hinh tinh thé 16ng, ti vi, pin,
bang mach trong cic thiét bi in, cic loai pin,
mdy in, muc in, muc va tréng cta mady
photocopy, bang dia ghi dir liéu... gay ngd doc
cap tinh va man tinh khi tiép xtdc du & ham
luong rat nhé [3]. Vi vay, viéc khao sat, danh
gid mic do 6 nhiém kim loai ning trong dat va
trAm tich tai cdc khu vuc thu gom, van chuyén,
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xt 1y va chon 1ap chat thai dién tir la rdt can
thiét, dé tir d6 c6 nhitng bién phip quan ly, tu
vin va xtr Iy moi trudong dé dam bdo stic khoé
cho nguoi dan.

Pho hdp thu nguyén tir (AAS) va khéi phé
plasma cao tan cam tng (ICP-MS) la hai trong
s6 cdc phuong phdp thuong duoc dung dé xdc
dinh téng ham lugng cdc kim loai nang trong
cdc mau moi truong [4]. Trong d6 ICP-MS la
phuong phap phan tich hién dai nhat hién nay
ding d€ x4c dinh dong thoi ham luong siéu vét
cac kim loai nang trong mau dat, nudc, tram tich
vGi do ding cao va ton it thoi gian phan tich [5].

Trong bai bdo nay, ham luong Hg dugc xac
dinh theo phuong phdp phé hap thu nguyén tir
héa hoi lanh (CV-AAS) con téng ham luong cdc
kim loai khac Cr, Mn, Fe, Co, Ni, Cu, Zn, As,
Cd, Pb dugc x4c dinh theo phuong phdp ICP-
MS. Téng ham luong cdc kim loai trong cdc
mau dat & cac do sau khac nhau va cdc khoang
cach khac nhau vGi dong chit thai cling nhu
trong cdc mau nudc thai va tram tich tai cac
ranh, ao hé gin d6 duoc dung dé d4nh gid muc
do 6 nhiém kim loai nang trong dit nudc va
tram tich tai cdc bai thu gom, tdi ché rdc thai
dién, dién tr & khu vuc Ha Noi va cdc tinh lan
can.

I - THUC NGHIEM

1. Khu vuc khao sat va danh gia 6 nhiém

Mau dét va tram tich chu yéu duoc 14y tai
hai bai tap trung thu gom, tai ch&€ phé& liéu khu
vuc Ha Noi va cdc tinh phu can 1a thon Triéu
Khiic, xa Tan Tri€u, huyén Thanh Tri, Ha Noi va
thon Phan Boi, xa Di su, huyén My Hao, tinh
Hung Yén, mot s6 méiu khéac tai khu vuc thu
gom ph€ thai & Kién An, Hai Phong. Ngoai ra
cdc mau dat bé mat khu vuc noi thanh Ha Noi,
dat khu vuc cong vién va dat trong trot ngoai
thanh Ha Noi ciing duoc thu thap dé phan tich
1ay s0 liéu doi chung.

Mau dat duoc 1ay trén bé mat va sau 30 cm
dé ddnh gid mic do 6 nhiém theo chiéu sau,
dong thoi 14y tai cdc vi tri canh dong tap két
chat thai dién tlr, cich chan dong 20 m, 50 m dé
danh gid mic do 6 nhiém theo chiéu rong. Mau
phan tich dugc 1ay sau mia mua, bat ddu vao
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muia kho, thing 9 nam 2006. Mau dugc 1dy
thanh nhiéu dot khdc nhau, sau khi troi mua it
nhat 5 ngay. Mau tram tich duoc 14y tai cac ranh
nuGe chay tr bai tap két va tai ch€ chit thai va
tai cac ao thu gom nudc thai. M6i mau.

Ting mau sau khi 18y duogc ghi kém theo cac
thong tin vé vi tri va loai mau dong thoi thu thap
thém ho so vé bai tap két va thu gom chat thai
dién tir nhu thoi gian vat liéu duoc luu trit tai
bai, s6 lugng vat liéu (theo ngay, thang nam....),
nguén goc noi nhap, noi tiéu thu san phim sau
khi thu gom va tai ch€ va cong nghé tai st dung
don gian hién dang dugc ap dung 1a gi, dac tinh
san pham[.

2. Hoa chat va thiét bi va phuong phap phan
tich

Cac hoéa chat dugc dung thudc loai siéu tinh
khiét (Merck) va nuéc cét 2 1an, dugc loai sach
céc ion khéac bang thiét bi Milli-Q-water. Dung
dich chudn Hg(II) 1000 ppm (Merck) va dung
dich chudn da nguyén t6 (Merck) duoc dung
trong ICP-MS. Dung dich lam viéc dugc pha
loang tr dung dich chuin g6c bing HNO, 0,14
M.

Hg dugc x4c dinh theo phuong phdp CV-
AAS st dung chat khir 1a SnCl, do trén may
quang phé héap thu nguyén tir AA-6800 ghép n6i
hé thong HVG-1, dén catot rong cua thily ngan
va cuvet thach anh, hang Shimadzu, Nhat Ban.

Téng ham lugng céc kim loai khdc dugc x4c
dinh theo phuong phdp ICP- MS trén thiét bi cta
hang Perkin- Elmer Sciex Elan 5000 ICP-mass
spectrometer. Cac thong s6 mdy do ICP-MS
duoc liét ké & bang 1. Ty s6 khdéi lugng/dién tich
(M/Z) cta cac nguyén t6 phan tich la: Cr(52),
Mn(55), Fe(57), Co(59), Ni(60), Cu(63),
Zn(66), As(75), Cd(111), Pb(208).

3. Lay mau va xir Iy mau phan tich

*Chudn bi mdu: Mau dat va trim tich duoc
ldy bang xéng va gau inox, khoang 1 kg moi
mau, cho miu vao tdi nhuya c6 gin mép va
chuyén ngay vé phong thi nghiém. MAu sau d6
dugc phoi kho tu nhién hoiac duogc sdy & khoang
40°C dén khoi luong khong ddi, nghién nho
trong cGi st, ray 18y cac hat c¢6 kich thudc nho
hon 1,7 mm, déng nhat mau va chuyén vao tii
nhua c6 gan mép va dé trong binh hiit 4m [6].



*Phd madu bang 1o vi séng [7]:

Can 0,2 g mau dat hodc trdm tich cho vao
binh phd mau béng teflon, thém 3 ml HNO; dic,
2 ml H,SO, dac, doi khoang 10 phdt, thém 3 ml
HF dac va lac nhe hén hop axit. Day nap an toan
va dat vao 10 vi séng, & 180°C trong 30 phut. Sau
dé, loc mau qua gidy loc bang xanh va chuyén
vao binh dinh mitc 50 ml dé ti€én hanh phan tich

téng ham lugng cc kim loai theo phuong phdp
ICP — MS.

Can lam thi nghiém v6i miu trang vad mau
lap dé ddnh gid su nhiém béan ctia héa chat va
moi trudong xung quanh, do 1ap ctia phuong phap
va kiém tra hiéu suat thu héi clia qué trinh ph4
mau.

Bdng I: Cac thong s6 may do ICP-MS

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

- Thé& cta cac lang kinh: 0,75 (V)

- T6c do bom nhu dong: 48 (vong/phit)
- T6c do bom mau: 26 (vong/phiit)

- Luu luong khi tao plasma: 1,5 lit/phut

- Luu lugng khi phu trg (Auxiliary gas): 0,9
lit/phut

- T6c do bom sach (Uptake): 0,4 vong/giay

- Thoi gian bom lam sach (Uptake): 120 giay
- T6c do bom 6n dinh (Stable): 0,1 vong/giay
- Thoi gian bom 6n dinh(Stable): 30 s

- Nudc lam mat: 2,4 lit/phut

- Nhiét do nuée lam maét: 20°C

- Thoi gian do cho 1 diém: 0,1 giay

- S6 14n do lap cho 1 diém: 3 lan

II - KET QUA VA THAO LUAN

1. Tong ham luong cac kim loai nang trong
dat va tram tich

Chung toi da xac dinh téng ham luong cia
11 kim loai nang trong 37 mau dat va tram tich
& céc vi tri khac nhau tai cac bai thu gom va xu
Iy chat thai dién tor va mau doi ching la dat
vuon hoa theo phuong phip CV-AAS va ICP-
MS da dugc ti€n hanh phan tich. Bang 2 1a gia
tri ham lugng trung binh (tinh dén do 1éch
chuén) va khoang bién thién ham luong (ham
lugng nhd nhat-16n nhat) cua cac kim loai trong
cdc mau dat va trAm tich phan loai theo vi tri
khoang cach dén bai tap két chat thai dién tir va
mot s6 loai dit thong thuong khdc dé tham
khao.

Ham lugng cic kim loai nang trong dat va
tram tich dao dong rat 16n tuy theo tinh chat clia
dat, vi tri ting bai tap két chat thai. Két qua
phan tich cho thdy v6i hau hét mau dit bé mat
lay canh bai tap két chat thai dién tir (thoi gian
tap két trung binh 1a 2 nam) déu c6 su 6 nhiém
kim loai nang so véi dat khu dan cu hoac dat
khu vuon hoa, cong vién trir Fe (d4u hiéu 6
nhiém khong ro rét). Tinh trung binh Mn 6

nhiém gap hon 2 1an, Co khoang 2 lan, Ni gap
1,5 lan, Cu khoang 2 1an, Cd hon 2 lan, Hg
khoang 2 1an va dic biét As 6 nhiém gap hon
10 1an, Pb khoang 20 1an so véi dat khu vuc dan
cu hoac vuon hoa. Cac méu dat trong trot 18y tai
khu vuc Thanh Tri, Ha Noi ciing c6 biéu hién 6
nhiém mot s6 kim loai nhu Zn, As va Hg.

Trong s6 15 mau dat bé mat 14y canh chan
dong tap két chat thai dién tr nhiing mau 14y tai
nhitng vi tri ¢6 thoi gian tap két lau (nhu nha
ong Dinh, thon Phan Boi) sau thoi gian tap két 4
nam ham lugng cidc kim loai nang rat cao nhu
Mn (2053 mg/kg), Co (133,9 mg/kg), Ni (139,7
mg/kg), Cu (139,7 mg/kg), Zn (1129 mg/kg),
Cd (14.5 mg/kg), Hg (1,5 mg/kg). Con mau dat
bé mat chan déng chat thai (ldy tai nha ong
Dinh (thon Phan Boi)) sau 10 nam tap két chat
thai, 6 nhiém mot s6 kim loai rat 16n nhu Ni
(100,2 mg/kg), Zn (1319 mg/kg), As (120
mg/kg).

Két qua phan tich cdc mau tram tich 14y tai
cac ranh nudc chay tir chan déng chét thai dién
tir va tr vi tri xay, rita nhua xuéng ao h6 gan dé
theo khoang cach khac nhau cho thdy tuy theo
tinh chét va thoi gian lang dong tram tich, do
sau cua ranh hoac ao chita nudc thai ma ham
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luong kim loai khdc nhau. Tinh trung binh tram
tich canh bai chat thai dién tlr bi 6 nhiém rat 16n
(so v6i dat vuon hoa hoidc dat khu dan cu) boi
Mn (2,5 14an), Co (2-3 1an), Ni (2 lan), Cu (2,5
lan), Zn ( 6 1an), As (gan 100 lan), Cd( 2 lan),
Hg(2 1an) va Pb (gin 45 lan). Néu so véi 0
nhiém kim loai nang trong dit bé mat tai céc
khu vuc ndy ti su rira troi ciia mua va lang dong
cla trim tich da tich tu dang ké ham lugng Zn
va As, Hg, Pb. Khi phan tich 8 mau tram tich,
ham lugng trung binh cua 4 nguyén t6 nay
twong ung la (1655013398), (1350012146),
(3,7017,6) va (912011530) mg/kg. Nhiing két qua
phan tich nay cho thdy da c6 su 6 nhiém dang
ké cac kim loai nang nhu Co, Ni, Cu, Zn va cdc
kim loai ¢6 doc tinh cao nhu As, Hg, Cd, Pb
trong dét va tram tich.

2. Lan truyén 6 nhiém kim loai nang trong
dat va tram tich theo chiéu rong va chiéu
sau
O nhiém kim loai ning ciing xay ra d6i vé6i

ca cdc mau dat dat bé mat 14y cdch xa bai tap

két chét thai dién tr tir 3 - 20 m. Su 6 nhiém cic
kim loai hau hét tang lén it hodc nhiéu theo

khoang cdch. Céch bai tap két tr 5 - 20 m su 0

nhiém mot s6 kim loai nhu Cr, Mn ¢6 thé ting

tr 1,5 - 2 lan. Diéu nay c6 thé giai thich mot
phan do su ria troi cac kim loai khoi chat thai
dién tlir do mua va di chuyén theo dong chay cua
nudc mua lan sang khu vuc dat bén canh.

Su rira troi va lang dong tram tich xay ra ro
rét hon theo khoang cach tir bai chat thai ra
xung quanh. Vi du Zn trong mau tram tich canh

bai 1a 100 mg/kg thi tram tich trong ranh nudc
chay cdch d6 5 m la 372,5 mg/kg va trm tich
cdach d6 10 m 1a 10024 mg/kg. Diéu nay ciing
xdy ra v6i As, ham luong thay déi lan luot la
328,0; 571,5 va 5995 mg/kg. Dac biét v6i Pb
theo dong chay ctia nudc tir bai tap két chat thai
xudng ao thi ham lugng tang tir 33,2 mg/kg tram
tich ngay tai ranh sat chan dong chit thai dén
306,7 mg/kg tram tich cdch chan déng 5 m va
1296 mg/kg tram tich & hd sau cudi nguén chay
cach d6 10 m. & mot vi tri khac ham luong Pb
tang tir 204,1 mg/kg dat bé mat tai chan dong
thu gom 1én 3046 mg/kg tram tich trén dudng
nudce thai cach vi tri xay nhya 15 m.

Trong tu nhién, ban than cac qud trinh dia
héa xdy ra trong dit lam cho su phan b6 cic
nguyén t0 trong dat theo chiéu ding kha phic
tap. Tuy nhién, v6i hau hét cdc nguyén to su bién
thien ham lugng & do sau tr 0 - 30 cm khong
nhiéu [8]. Két qua phan tich mot s6 méu dat 1dy &
do sau 30 cm tai cung vi tri v6i mau dat bé mat
lai cho thdy c6 su giam ham luong rd rét nhu tir
1-3 14n vé6i céc nguyén t6 nhu Cr, Mn, Co, Ni,
Cu, As, Cd, Hg. Diéu nay chiing to su 6 nhiém
céc kim loai nang xay ra rat 16n v6i dat bé mat
sau d6 giam dan theo do sau. Tuy nhién ngay &
do sau ndy ciing ¢6 su 6 nhiém dang ké vé As va
Zn, Hg so véi dat cac khu vuc khac.

3. Tuong quan ham lugng cac kim loai trong
dat va tram tich

O miic y nghia théng ké 1a P = 0,01, mot s6
kim loai ¢c6 m&i tuong quan duong véi nhau nhu
O bang 3.

Bdng 3: Hé s6 tuong quan (R) ham luong cédc kim loai trong mau dat va trdm tich (n = 23)

Cap nguyén to Co-Mn | Co-Ni

Co-Cd

As-Zn Cd-Mn Cu-Pb

R 0,840 0,540

0,795

0,726 0,887 0,790

Moi tuong quan cao vé ham luong cua cic
nguyén t6 Co v6i Mn, Ni, Cd, As va Pb cho thay
ham luong cdc nguyén t6 nay trong dat va trim
tich ¢6 su tich ldy tir chat thai dién t&r nhu pin
Ni-Cd, man hinh CRT, ban mach mdy in, muc
mady in va céc loai dia ghi dit liéu, c4c loai nhua
phé thai ma khong phai xudt phat tir nguén goéc
tu nhién trong dat.

44

IV - KET LUAN

Dat va tram tich 1ay tai khu vuc thu gom va
tai ch& chit thai dién, dién ti khu vuc ha Noi va
mot 6 tinh 1an can da ¢ su 6 nhiém rd rét ham
luong cac kim loai nang. Trong s6 11 kim loai
phan tich Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Cd,
Pb, Hg thi Cr va Fe chua c6 ddu hiéu 6 nhiém
néu so voi dat tai khu vuc dan cu va dat vuon



hoa, cong vién. Ham luong cao clia Mn c6 thé
do su 6 nhiém bdi yéu t6 khac nhu 6 nhiém xay
ra v6i dat trong trot va van nhé hon ham luong
trung binh cta Mn trong thanh phan héa hoc
cuia dat (theo céc tai liéu tham khao). Téng ham
lugng trung binh cac nguyén t& con lai (Co, Ni,
Cu, Zn, As, Hg, Cd, Pb) déu cao hon nhiéu lan
so VGi céac loai dat khac va gdp hang tram lan
néu so vGi thanh phan héa hoc cta dat. Két qua
ciing cho thay c6 lan truyén chat gy 6 nhiém
theo chiéu rong tir bai thu gom chét thai dién tlr
va theo chiéu ding. Ham lugng mot s& kim loai
nang nhu Zn, As va Pb lai tang lén khi khoang
cach dén bai thu gom cang tang va giam dan
theo do sau. Ham luong kim nang tang lén trong
tram tich & cdc ranh thoat nugc tir bai thu gom
va tir vi tri xay, rlra nhya dén cudi ranh thoat
nudGc va cdc ao cudi ranh gan do.

Cong trinh nay duoc hoan thanh nho ho tro

kinh phi cua dé tai co ban nam 2006-2008, md
56°5.068.06.
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cac loai dat va tram tich. (Két qua da loai sai s tho)

Dac diém mau Cr Mn Fe Co Ni Cu Zn As Cd Hg Pb
Dat bé mait, Range|16,6-
chan bai tap két (n=15) |Mean(]|221,2 04- 10,01-4,6
SD|70,30162,3 14,5 0,8001,2
114-2053  |7404-37519 |(3,0-133,9 [9,1-133,9 (8,0-948,7 |89,4-1319 |13,5-2096 |2,3(13,6 6,8-5412
4411487 17416119043 |17,20132,5|47,70139,0 |149,8(1237,94581385 |33711612 410071384

Tram tich Range
canh bai tap két Mean(1{16,3-95,0 |150,7-981,3 |7643-45691 [4,9-47,9 |5,5-106,9 [14,2-764,5 |100-10024 [17,2-5995 |0,4-6,1 |0,06-22,5 |11,1-3694
(n=8) SD|64,41123,2|461,5(1263,7|270191111326|20,5(114,3|59,6(138,0 |210,911249,0(165513398|13501 12146 |2,3(12,1{3,7017,6 (912011530
Dat bé mat Range|49,1- 23,3-480,0
cach bai tap két Mean(1|221,2 366,1-897,1 {15751-35027 (9,3-36,0 (45,9-185,6|21801234  |74,4-697 |59,8-3476 |0,6-5,3 |0,08-1,79 |3,8-39,1

tr3-20m (n=5) SD[92,91172,3|583,711214,9|2390518621 |16,7(111,1{94,2(155,6 36901259 |1176011549 {1,9011,9|0,7110,6 [15,7(113,9
Dat bé mat Mean[]

khu dan cu (n=3) SD|47,0125,5(183,5(180,3 |11529(13288 |5,6013,0 |30,8(122,4 |402(1393  [279(1278 |13,7119.4 1,2000,9|1,3011,7 |20,9018,9
Dat bé mat Mean[]
cong vién (n=3) SD|64,1118,36182,11150,1 |16342(14284 [10,3(15,2 |25,7(110,3 |72,00145,0 [939(11457 |23,6(116,1 |0,6(10,6/0,06(10,06|81,3(135,2
bat bé mat Mean[]
khu vuc trong trot (n=3) SD|71,00119,9|497,11106,1|1711014679 |8,3(12,3 |62,11118,,4/289(1301 84711996 [132,001163,9|1,0010,6|2,7001,8 |17,20017,0
Ham luong trung binh
trong dat [8] 83 850 38000 10 40 20 50 5 0,5 0,01 10
Ham luong trung binh
trong dat & Trung Quéc[9] 53,9 22,0 100,0 23,6

Bdng 2: Téng ham luong trung binh (trung binh [ do léch chuén; (mean[1SD)) va khoang bién thién (min-max; Range) clia cdc kim loai nang (mg/kg kho) trong
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