
t_*

SU PHAN EO VA PHAT TAN KIM LOAI NANG
TRONG [r VA NTJOC

KHU vrlc Mo ruEc soN DuoNc

1. Dd( ven dd

2. Da'i Uon! vi phuongphdp nghien itia
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trung cho m6 thidc Son Duong : Sn, W, Ctr, As, Bi,
Fe, Pb, Zn,CA.



trSng pch quflngvDng hipn tron!bdns ld ngudi
cung a kim loai
nAng cho todn thung l0ng.
Qu+ng thiet gdc, eluvi, deluvi
vi sa kho6ng do qu6 trinh khai
th6c vri tuydn dd ld,m ph6t t6n
mOt lAri nta c6c kim loai ning
vdo thunglfrng Ngditrm.

thu 
ho

sAu ::

gdm c6c mdu nu6c, m6u ling
c5n cria chinh m6u nu6c tl6 vd
mAu bun s6t ven sOng suOi
ngay rai noi ldy mAu nu6c.

Yeu duo. c phAn tich bing
phuong ph6p quang phel drn[
rudng tren m6y c6ch tri nhi0u
xa D@C - 8 - 3 theo tiou chuEin
phAn tich oft _

Quang ph tt _

Trung tAm

Bring 1. Him lugng kim lo?i ning trong d6 vi c6c mgch qufng Ngdi Lem. (g/t)

ril- - \-.-\- --\osoN 
?tt

Hinh I . HC rh6ng s6ng, suOi vd duong phan thuy virng Son Dr-rone

56 lugng
mau Ten da,mach qulng Sn Cu

wPbBiZnAs
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3. K€l qud nghi€n ctht

Ket qui ph0n tich mau ddt
thung lfing Ngdi Lrm duo. c thd
hien & bdng 2.

Trongbaing2:NLtg_ddt
mdu vdng, ving nlu _ suon
thung l0ng Ngdi km (d0 cao
t0-
ltng)
d6 tu
Ngdi
x6m - sudn thung l0ng Ngdi
km (dQ cao -30m so v6i mdt
thung l0ng), NL22 - da't nau d6,
n4u vdng - chln suon thung
l0ng Ngdi tem.

Ket quri ph&n tich nu6c vd
cen hong nu6c doc tuy€'n sudi
Ngdi I4m duoc thd hien trong
bdng 3 : N[.0] - m6u nu6c thrii(dq ra ciia xucrng nghidn
tuy€n), N1,02 -mdu ddr _ br)n
cirng vi tri, N1,03 - mAu hod
trOn giiia nu6c thiii vd nu6c
su0i Ngdi Lrm (c6 inh huong
cua qu6 trinh nghidn tuydn o
phia tren), Nt04 - mau ttdt _

bin cDng vi rri NLrs _ mfiu
nudc suOi Ngdi km c6ch
NL03 150 m, Nt06 - m5u ddt _ bin cing vi tri,
NL08 - mAu nudc suoi Ngdi Lem c6ch NlbS OSO
m, N1,09 - mAu ddt - bin cing vi tri, NLl0 _ mAu
nuoc suOi Ngdi lrm (doan cuOi suOi c6ch Nt0g
2.000 m, c6ch s6ng D6y 600 m), NLl2 _ mdu nuoc
s0ng D6y, NL20 - mAu nudc sufii 4T (tr€n suon
thu.ng liing, noi gdn nhu khOng bi :inh huong ciia
qu6 trinh khai th6c _ nghidn _ tuydn), NIlfC,
NL03c, NL05c, NL08c, NLIOC _ *n i-nfrnau

Bdng 2..Ham tuqng kim toqi n{ng trong ddt
_ thung l0ng Ngdi Lgm (mg/kg)

Mdu Cd Pb Zn Cu Bi

NLl S 0,23
NLt9 0,22
NL2l 1,56

Nt22 0,29
TB 0,575

2,76 <0,001
25,2 <0,001

7,05 <0,001

0,76 0,29
894 0,29

0,69
o,64
r,509
2,44
|,32
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l\]l Dr./dns phen rhut

E Vikirdy m6u

E Hr-r6ns dons chdy

Hinh 2. Bdn chrla nudc Ngdi lrm vi mang lu6i l{y miu

Few

nu6c tuong ung. Dd so s6nh chirng tOi ciing dAn ra
6 day mdu nudc ciia song Chriy. 
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4. PhAn tich k€t qud vi thtio tuiln

Dd nghiOn cuu hAn bri vi mric db mp
trung kim loai ntrn thung lfing Ngdi Lm
ch(rng tOi sri dung rlc sau :

<0,001

0,504

<0,001

<0,001

0,504

na)
1900

4000
2t(n
2s75

K1= K*AQ

K1= K*/I(
Ko = K*/IQ



Trong d6 K* - him lugng nguyOn td nghi0n cfiu

trong ddt ark

nguyon td {t)
lugng trun 6

IQ-hdml td

Kt. IQ. vd Kp li c6c gi6 tri trung binh ciia trdm tich,

ddt vi nu6c sOng dugc tinh dqa trcn nhidu sd liQu

dei dign ciia thd gi6i vd dugc chfing tOi dtng lAm

phong dd d6nh gi6 m(rc dQ tflp trung cria kim lo?i

bing c6c h9 s0 Kr K1, KevA Kn.

C6c kdt quri tinh toen thd hian b bdng 4.

Bdng 3. K€l qui phdn tich nu6c vi cintrong nu6c dgc theo tuy6'n Ngdi Lgm

I c+n

7000
2500
4300
5 100

2000

pH AS

NL.0l mgfl
Nt03 mEA

NL05 mg/l
NL08 mgn
NL10 sI
NL20 msl 30

NLl2 mg/l 67

S. Chdy mg/l
NL,0IC mg/kg
NL03C mg/ks

NL05C mg/kg
Nt08C mg/kg
NLI0C mg/kg
NI-,02 mg/ke
Nt 04 mg/kS

4,07 4,22
4,2 5,15

3,85 2,63

3,75 3,15

6,88 4,0

6.79 0,005
'7,44 0,004
7,60 0,541
- 302,5
- 300,5

- 22r,3
- 107;7

- 1t2,4
- 3,5 35

- 2,30',1

- 6,168
- 0,486
- 0.418

40,51 |,47
15,3 0,75
43,05 0,13

5r,02 0,20
<0,01 052

0,025 0,004
<0,01 0,007
38,7 4,34

31 1,3 327 4,4

124,5 107,3

<0,01 3 I ,5

<0,01 1215,6

214,6 3142,7

8,5 49,49

9,',| l r5,05

63 102,8

145 r5,r
15 15,3

1 ,68 0, 1 4 0,14
0,52 0,11 O,l2
0,91 0,26 <0,001

I ,04 0, I I <0,001

0,43 0,12 <0,001

<0,001 0,007 <0,001

<0,001 <0,001 <0,001

5,65
515,3 5120,3 32,1

362,0 312,5 35,4

2t1,7 102,45 30,8

224,6 rr4;l 30,1

305,5 143,5 29,6

35,35 0,99 0,71

23,01 0,84 0,77

63,74 <0,001 <0,001

17,01 <0,001 0,53

15,29 <0,001 0,48

42,06 <0,001 <0,001

16,22 <0,001 <0,001

13,76 <0,001 <0,001

33,66 <0,001 <0,001

50,00 <0,001 0,12

0,70 0,002 0,002

0,39 <0,001 0,002

0,291 0,l r 7

>l5o/o ll,2 12,2

l2%o <0,001 34,1

9o/o <0,001 32,4

l2%a 1,1 27,89

15o/o 5,6 29,8

10600 <0,001 2,lz
57500 <0,001 0,92

I1900 <0,00t 6,11

3400 <0,001 0.68

2200 <0,001 8,l3

NLO6
NLO9

NLI I

mg/kC
mg/ke
mg/kg

Br)ng 4. HC sd tap trung kim loqi n{ng trong d61 thung l0ng Ngdi Lqm

'F.

;
v
cd
Pb

Zn

Cu

Bi

w
Fe

Kr so vdi tri s0 clark Kp so vdi ddt cua thc gidi K1 so vdi d6 trdm tich ciia tli€ gi6i

NL18 NL19 NL21 NL22 TB NL18 NL19 NL21 NL22 TB NL18 NL19 NL21 IIL22 TB

1,77 1,69 r2,O

0,043 0,04 0,094

0,096 0,82 0,19

0,059 0,536 0,r5

0.049 0.087

4,42 0,46 0,44

0,0825 0,069 0,064

0,30 0,l6 I ,36

0,190 I,38 12,6

a))
0.39

0,0555 0,061 0.05

) ')1,

0,153

0,096

0.016

0.045

3,12 0,58 1 ,15 '7 .61 7.33 51 9.61 I 9.1 7

0,1509 0.24 0,13 0,0345 (1.03: 0.0?5 ().i22 0.066

0,32 0. 16 0.50 (). i 0.tt5 ().1 0.1 0.31

3,53 0,38 .1.473 0,O+8 0..14 0.ll 0.013 0,16

-2929
().152 0,252

0. r05 0.055 0.068 0.069 0.057 0,12 0,063 0,077

So s6nh him luong c6c kim loai nang : F\.2n.
Cu, Bi, W... trong ddt thung lDng \goi Lrm roi
hdm luong cria ching trong d6 goc vd mach quing
cing virng Ngoi Lrm (bring l, 2 vi cac h€ so Kr<,

Kr, Kp), c6 thd thdy rang, hdm luong kim loai nang

trong dat vung nir thep hon trong d6 goc rdt

nhidu. n€u so r'6i mach qulng thi cdng thdp hon

nEa. So v6i sd clark, him lugng kim loai nang

rrong da't vung Ngoi lem cflng thdp hon nhidu (tru

Cd cao hon clark), so v6i ddt vi dA trArn tich (trung

t37



binh cria the' gi6i), hdm lugng c6c. kim lo4i n{ng
trong thung l0ng Ngdi Lgm cfing thdp hon (rnl Cd),
Didu d6 ch(rng t6 c6c kim loai n6ng khOng tich tu
trong ddt o Ngoi lem mi bi phen t6n rdt manh.

So s6nh him luong kim loai npng (Pb, Zn, Ol,
As, Sn, Bi, Fe, W, Cd) trong cen, fiong bin ven sudi
(c6 anh hu&ng cfra chdt ttrii nghidn ruydn) vi him
Iuong cria chfng trong ddt ven thung lfing Ngdi
I-,em (bring 2, 3) c6 thtl thdy : hdm luong c6c kim
loai ndng trong cdn l6ng tri nudc thii vi nu6c suOi
Ngdi l,em cao hon rdt nhi€u so v6i him luorg cfra
ch(rng trong bin vdn ddng chdy vi hdm tuqng tini

lo4i n4ng dQc h4i trong btn s6t ven dong chdy cac
hon nhidu so vdi trong ddt thung l6ng Ngdi I4m.

Dd d6nh gi6 mtrc rap trung c6c kim lo4i nanp
trong nu6c sudi Ngdi Lem (bdng 5) so vdi nu6c
sOng trung binh cia thd gidi (Livingsron 1963
Turekian 1969), chtng tOi sir dung cOng thric :

Kn = Kvlfu

trong d6 : K, - hdm luong kim lo4i nang trong nu6c
su0i Ngdi km, K* - Hdm luong kim loai nang
trung binh trong nu6c s0ng ffen the gioi t5l.

Bdng 5. HA so tap trung kim logi ning trong nu6c suoi Ngdi Lgm (Kr)

M5u CdFeBiSnCuZnPb

NLOI
NI-,03

Nt05
NLO8

NLIO
TB 4 mdu

t406.7 2027
t7 t6,7 7 65
876,7 2152,5
1050 2551

1300,3 <0,5
1236 1828

7000 62,8
6000 24,2
< 50 20,6
< 50 50,2
< 50 74,6

- 4)4

< 33,3 <g,l
< 33,3 < g,l
< 33,3 <9,1
< 33,3 <9,1
< 33,3

210
t07,1
8,6

28,6
?4,3
546

840
260
455
520
215
362

280
220
520
220
240
300

Qua bring 5 c6 thd th{5, citc kim loai ndng : pb,
Zn, At As, Sn, Bi, Fe, W, Cd c6 rrung
r{t cao so v6i nudc song ciia the chuc
ddn hang nghin ldn). So vdi ti€u Nam
(TCVN 5942-1995, ding cho c6c muc diclL kh6c,
ngodi nudc sinh hoat), c6 thd thdy ring nuoc su6i
Ngdi Lrm bi O nhi6m nang cii vd chi ti€u do axir
(gi6 tri thdp ciia pH) vA hdm luong cic kim lo4i
nang trong nudc.

Dd d6nh gi6 cuong dO ph6t t6n rudng ctOi ciia
kim loai ndng trong nudc sufii Ngoi trm, chihng
tOi su dung he so di chuydn nudc crja [3,  l :

Kp = rn^. 100/ar.n*

trong d6 : a* - tting crn (rdng khoAng ho6 - g/l), n* -
hdm luong kim loai trong v6 Trai Ddt - sO clark
(o/o), m* - hdm lucrng kim loai hod tan trong nu6c
(g/l). Ket qui tinh to6n thtj hien 6 bdng 6.

Bdng 6. ctrdng d6 di chuydn tuong ddi cta kim roai ning trong nu6c sudi ttgoi Lgm (Kp)

CdwFeSnBiUUZnPbMAu

Nt0l
NLO3

NLO5

Nt08
NLIO

TB 4 m5u

3',7,68 69,72 4,47
128,75 73,7 6,38
38,23 120,6 0,643
38,60 120,53 0,83
t25 <0,06 5,53

82,65 104,8 3,35

141,18 2222 8

12235 5333,3 17,6
124,49 <25,8 24,19
I19,95 <21,8 , 8,63
126,47 <55,5 24
123,3 - 18,6

0,13 <0,1 I <l,l
0,14 <0,31 <3,08
0,069 <0,18 <1,'19
0.14 <0, l5 < l ,50
0.54 <0,38 462,5
0,22

Tn bring 6, c6 rhd lAp ra diy (theo chidu gi6m)
cua tinh linh d0ng (khri nang di chuydn - ph6t t6n)

138

trong nu6c sudi Ngdi Lrm : As > Zn > pb > Sn >
Cu > Fe (Cd, Bi, W chua dri tdi licu d6nh gi6 ).
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Nhu v{y, c6c kim lo4i nfng dQc h4i hon nhu

As, Pb, Zn l4i linh dQng hon vd di chuydn xa hon

(mtrc d0 rinh huong xa hon) so vdi c6c kim lo4i

ning k6m dQc h4i hon nhu Sn, Cu, Fe.'.

DQ axit lon (gi6 tri pH thdp) trong nu6c sutii

Ngoi Lrm vd hdm luong tang cao ciia kim loai

nlng dOc h4i trong nudc su0i chimg t6 c6 ddng

axit trong nu6c sudi Ngoi I4m.

Tir c6c kdt quti tr€n c6 the thdy ring kim loai

ning 6 thung lfng Ngoi trm dugc tAp trung hon ci
trong nudc vi bun s6t ven Iong sudi, trong dAt tu

nhiOn khdng bi rinh huong cua qu6 trinh khai th6c -

tuy0n quang, mirc dO tap fiung thAp hon nhidu.

rf,r luAN

Dua trOn c6c ket quri phAn tich mdu ddt, mAu

nudc, mAu bin s6t ven ddng chdy thung l[ng, c6c

tAc giri ttd d6nh gi6 su phAn bO cria kim lo4i ning
dOc hai (As, Pb, Bi,Zn, Sn, W, Cu, Cd, Fe) trong

c6c hO thong cinh quan ciia mOi truong tu nhi€n

khu vuc m6 dang khai th6'c. D6 xdc dinh su c6 mdt

cua kim loai ndng trong cdc mdu dAt, nudc, bin
thii ven sueii cao hon tiOu chuAn cho ph6p vi ld

mot trong c6c ngudn gAy 0 nhi6m mOi trudng. C6c

tilc gi| di nghiOn cfru su lan truy€n cdc kim loai

ndng ndy trong m6i trudng ddt va doc theo ddng

chdy cua nudc mat, dd x6c dinh thOng s0 vd cudng

dd di chuydn trong mOi truong nudc.

De girim nhe vi kh6c phuc ddn c6c t6c d6ng

tieu cuc cria qu6 trinh khai th6c, chO bien kho6ng

sin cAn tiOn hdnh mOt sd giii ph6p sau dAy :

a) Thay the thict bi vA cOng ngh€ lac hAu, thidu

ddng b0 bang c6c thidt bi vd c6ng nghO tiOn tiOn

hon (c6ng ngh0 sach...) nhim gi6m bot khOi luong

thrii, girim bdt o nhicm va renh tein thdt tii nguy€n.

b) Lip dat cec hQ thdng xu l!' tru6c khi dd thei

ra mOi trudng ; c6 quy hoach vd xay dmg c6c bii
chira trung gian, b6i thai, bei chOn ldp, bd l6ng, hd

chfra, dflp chdn.
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SUMMARY

Distribution and migration of heavy metals
in soil and water

at Son Duong tin dePosit area

The environment pollution problems due to
mineral resources exploration are very complicated

and varied. In this article the authors propose some

results of investigation on distribution and migration

of the heavy metals (by some parameters such as:

concentration, migration intensity".) in soil and water

of Ngoi Lem valley in Son Duong tin deposite'
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