
TAP CHi KHOA HOC DHSP TPHCM S6 9(75) ndm 2015 

DAC DIEM PHAN B 6 VA DI C H U Y £ N 
CAC THANH PHAN HOA HOC TRONG NlTdC TlT NHIEN 

VUNG CHO DON BAC KAN, VIET NAM 

NGUVeN VAN LUYEN', OLEG G. SAVICHEV", 
QUACH DU'C TIN"", DO DU'C NGUYEN', D O A N THf NGOC HUY^N' 

TOM TAT 

Kit qud nghien cuu cdc Ihdng so dia hda ciia nuac tu nhien vd mdi lien quan vai cdc 
thdnh tgo dia chdt khu vuc cho thdy, tgi khu vuc ddu nguon nu&c, mgt sd nguyen td kim 
logi ngng tdn tgi v&i hdm luang cag han so v&i khu virc hg luu. He sd phdn tdn cua cdc 
nguyen td trong nu&c mat vd nu&c dual ddt Id khde nhau. Trong nuac mat hi sd phdn tdn 
gidm ddn theo thic tu Cu-Mn-Zn-Cd-As-Pb. cdn trong nu&c ngdm la Cu-Cd-As-Mn-Zn-Pb. 

Tir khda: dia hoa, Chg Don, quy luat phan bo, thuy dia hda, khoang san chi kem 

ABSTRACT 

The distribution and dispersion of chemical components in natural water 
of Cho Don district, Bac Kan province, Vietnam 

Results from the study of geochemical parameters of natural water and the their 
relations with geological bodies in the region reveals that the density of heavy metals 
upstream is higher than that downstream. The distribution coefficient of heavy metal in 
surface water differs from that in groundwater. In surface water the distribution coefficient 
of heavy metals decreases in a sequence of Cu-Mn -Zn-Cd-As-Pb. while in groundwater 
the coefficient decreases in a sequence of Cu-Cd-As~Mn-Zn-Pb. 

Keywords: Geochemical, Cho Don, law of distribution, hydro-geochemical, lead-
zinc minerals. 

L Md dau 

Trong nudc ty nhien, su phan bd cac nguyen td hda hpc phu thudc vao kha nang 
tdn tai va di chuyen cac nguyen td. Theo A.E Fersman [7] thi kha nang di chuyin ciia 
cac nguyen td phu thudc vao ban chat cua nguyen td ay va yeu to quyet djnh dp di 
chuyen la the ion, con qua trinh hda tan thi phu thugc vao ciu tnic ciia dat da va 
khoang vat tao quang. Nhung ca hai qua trinh hda tan va di chuyen cac nguyen td deu 
bi anh hudng tryc tiep bdi mdi trudng ma dac trung cho mdi trudng dia hda la dac 
diem dia chat, thuy dia chat, dia hinh dia mao, khi hau va vi sinh vat. DiSu ki?n Dia 
sinh thai cu the cua timg viing dugc xac dinh tren co sd ciia tat ca cac yeu to ke tren va 
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tir day, chung tao nen nhilng truemg dia hoa khu vuc hoac dia phuang. Trong m6i 
truemg dia hoa khac nhau thi cac nguyen to phan b6 theo mot quy luat khac nhau, 
nhung qua trinh dia hoa xay ra trong mot truong dia hoa nhat dinh thi luon tuan theo 
mpt quy luat nao do. 
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Hinh 1. Sa do vi tri khu vuc nghien ciru (I) 
2. Doi tirgng va phirong phap nghien cihi 

Vimg Chg Ddn (hinh 1) la noi cd diSu kien dja chit, dia chat thiiy van kha phiic 
tap, cac nguyen td hoa hgc lai thudng nam trong the cac khoang vat cd do hda tan khac 
nhau, miic do phan hoa va bao mdn khong ddng d6u nen su phan b6 cac nguyen td 
cung kha da dang vdi quy luat rat khd xac dinh mdt each chinh xac. 

Ddi tugng nghien ciiu dugc chiing tdi lya chpn la cac hgp phan chinh cua nudc ty 
nhien (nudc mat va nudc dudi dat) nam trong viing anh hudng cua hoat dpng khai thac 
khoang san. Nudc be mat la he thdng cac luu vuc sdng, sudi trong khu vyc gdm cd: luu 
vyc sdng Ta Dieng, sudi Ban Thi, song Phd Day. Nudc dudi dat la nudc ngam tang 
ndng chii ylu thudc tang chiia nudc Id hdng tram tich De Tii khdng phan chia (q) va 
trong tram tich he ting Phu Ngii (0-Spn) [6]. 

Phuong phap nghien ciiu dugc chiing tdi liSt ke theo timg budc nhu sau: 1/ Phan 
tich, tdng hgp cac tai lieu vk dia chit, thuy dia chat, dia hinh, dia mao, khi hau trong 
khu vuc theo hudng nghien ciiu; 2/ Tiln hanh khao sat thyc ll dl cap nhat va bd 
sungcac dO" lieu cdn thieu; 3/Tdng hgp co so s6 lieu, lya chpn tap mhi thiiy dja hda dl 
tinh loan ham lugng nen (quy luat phan bd tu nhien) mpt sd nguyen t6 hoa hgc diln 
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hinh trong nuac tu nhien; 4/ Tinh toan he so di chuySn cho mot s6 nguyen to theo cong 
thiic cua P.A.Udodov 1973. [11] 

Cong thiic tinh thoan he so di chuyen (phan tan): 

B * 10'* 

Trong do: A Id he so di chuyen; B Id hdm luang trung binh trong nu&c tinh bang 
mg/l; C Id hdm luang trung binh trong ddt dd (%); lO"' Id he so chuyen dan bj tic mg/l 
ra% 

Viec tinh toan he sd di chuyen ciia cac nguyen td dugc xac djnh cho nhom cac 
nguyen td dien hinh cd kha nang ton tai vdi ham lugng tuong ddi cao trong nudc ty 
nhien. De dam bao tinh chinh xac trong viec tinh loan, chiing tdi tien hanh tinh toan he 
so di chuyen dya tren co sd ket qua phan tich ciia tac gia nam 2015 va cac ket qua phan 
tich ciia cac dl tai, dy an thyc hien trudc do vao cac nam 2010; 2011; 2012; 2013; 2014 
[2],[4],[5]. 

3. Ket qua va thao lu^n 

3.1. Thdnh phan hda hgc vd dgc tinh moi trudng nu&c tu nhien 

Thanh ph4n vat chit tao da va quang anh hudng tryc tilp din thanh phln hda hpc, 
dac tinh moi trudng cua nudc tu nhien lao nen sy khac biet ve dac tinh mdi trudng 
nudc khu vyc Chg Ddn. Nhin chung, thanh phan co ban ciia nudc ty nhien trong loan 
viing chu yeu thudc loai Bicabonat - Canxi va Bicacbonal - Canxi - Magie vdi dp t6ng 
khoang hda trung binh 361 mg/l trong nudc bl mat va 210 mg/l trong nudc dudi dAt, 
dp pH trung binh 6,95. Sd dT dac tinh mdi trudng kiem la vi irong vimg phan bd kha 
rdng r§ii dat da cacbonat cd hoat linh hda tan cao. Tuy nhien, d ha luu sdng Pho Day, 
phia Dong Nam khu vyc, do dit da chii ylu la Quazit, da philn serixit va cat bol kit 
thuoc he ting Phii Ngir nen thanh phan hda hpc cua nudc ty nhien cd ddi chiit khac 
biet. Tren nhung dien tich nay co gia tri dp tdng khoang hda, va dp pH thip hon va 
nudc thudc loai Bicacbonal Canxi Magie. C3 nhiing luu vyc thudc vimg quang sunflia 
(Ban Thi va thugng luu sdng Day) do tac dung ciia qua trinh oxy hda nen ham lugng vi 
nguyen Id, dp tong khoang hda, ham lugng SO4 cao hon cac luu vyc khac (xem hinh 2 
vahinh3). 

Ve ham lugng cac nguyen td vi lugng trong nudc ty nhien ciing da dugc chiing 
tdi thdng ke va phan tich chi tilt. Tdng hgp loan bd cac kit qua phan tich cua cac mlu 
thu thap tir nam 2010 den nam 2014 va 15 mlu chiing toi phan tich vao thang 2 nam 
2015 cho thay: Tai cac diem diu ngudn nudc, noi cd cac boat ddng khai thac khoang 
san thi ham lugng cac nguyen td cao hon nhilu lin so vdi khu vyc hg luu. Nhom 
nguyen to cd ham lugng cao Irong nudc ty nhien gdm cd: Fe, Zn, Al, Mn. 
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Na+K HCO34C03 O Na+K HC03+C03 a 

Hinh 2. Quan hi Cation - Anion trong cdc song chinh (a) vd trong nu&c du&i ddt (b) 

Hinh 3. Phdn bd Cation vd Anion trong cdc luu vuc sdng (a) vd trong nu&c du&i ddt (b) 
Trong tu nhien, nudc ludn trong qua trinh van dpng do do thanh phln hoa hgc va 

ham lugng cac vi nguyen td trong nudc ly nhien cung la gia tri ludn bien dpng theo 
thdi gian. Anh hudng Idn nhat tdi sy van dpng cua nudc tu nhien la che dp khi hau, cu 
the la lugng mua trong khu vuc. Khi hau khu vuc nghien cuu the hien 2 mua rd ret, 
miia mua va miia khd. Cac ket qua nghien ciiu thuy dia hoa trudc day deu khang dinh 
rSng ham lugng nguyen td trong nudc tu nhien cao hon vao miia khd, nguyen nhan do 
miia mua lugng nudc tai cac ddng chay tang dgt bien so vdi muc do hda tan, phan tan 
cac thanh phan boa hgc dan tdi qua trinh giam ham lugng cua chiing trong nudc tu 
nhien. D I lam rd rang hon vSn de nay chiing tdi da tien hanh so sanh sy thay ddi thanh 
phln hda hpc theo thdi gian tir nam 2010 din nam 2015 tuong ting vdi miia mua (thang 
6, thang 7) va mua khd (thang 10) trong nudc ty nhien khu vyc Chg Ddn (xem bang 1 
va bang 2). Nhin chung la vao nhimg thdi gian tuong iing vdi miia khd (thang 10) thi 
ham lugng vi nguyen td trong nudc ty nhien khu vyc Chg Ddn tang cao dang kl so vdi 
miia mua. Dang chu y nhat la ham lugng Zn trong mlu nudc mat liy thang 10 nam 
2010 cho gia tri cao hon 100 lin so vdi cac mlu liy vao thdi gian khde. Trong nudc 
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ngam, ham lugng Zn trong mua kho cung cao hon kha nhilu so vdi miia mua. Nhu vay 
cd the nhan dinh so bd rang, theo quy luat chung thi ham lugng cac thanh phan hda hpc 
trong nudc ty nhien va miia kho thudng cao hon so vdi miia mua. 

Bdng 1. Hdm luang mgt sd nguyen td trong nu&c sdng sudi khu vuc Chg Ddn 

Thoi gian 
lay mau 

10.2010 
(1) 

07.2013 
(2) 

06.2014 
(2) 

02.2015 

()) 

Max 
Min 
TB 
Max 
Min 
TB 
Max 
Min 
TB 
Max 
Min 
TB 

2Fe 
(mg/l) 

-
-

0,25 
0,15 
0,21 
0,2 

0,016 
0,149 
0,48 
0,05 
0,19 

Zn 
(mg/l) 
38,33 
0,01 
2,074 
0,041 
0,01 
0,02 
0,026 
0,012 
0,021 
0,14 

0,0067 
0,039 

Cd 
(mg/l) 
0,21 

0,0001 
0,0051 
0.004 
0.002 
0,0029 
0,0032 
0,0015 
0,0022 
0,0004 

0,00002 
0,0001 

Pb 
(mg/l) 
,036 

0,001 
0,010 
0.032 
0.004 
0,017 
0,027 
0,002 
0,015 
0,015 
0,0005 
0,005 

Cu 
(mg/l) 

-
-
-

0.02 
0.009 
0,014 
0,031 
0,012 
0,018 
0,0022 
0,0011 
0,002 

Al 
(mg/l) 

-

-
-
-
-
-
-
-

0,464 
0,040 
0,190 

Mn 
(mg/l) 
19,65 
0,01 
0,92 

-
-
-
-

0,490 
0,072 
0,241 

As 
(mg/l) 
0,21 
0,001 
0,0201 
<0,003 
<0,001 
<0,0O25 
<0,003 
<0,003 
<0,003 

-
-
-

Bdng 2. Ham luong moi so nguyen to trong nudc dual 

Thai gian 
lay mau 

10.2010 
(1) 

07.2013 
{2) 

06.2014 
(2) 

02.2015 

Max 
Min 
TB 

Max 
Min 
TB 

Max 
Min 
TB . 
Max 
Min 
TB 

I F e 
(mg/l) 

-
-
-

0,24 
0,19 
0,22 
0,35 
0,26 
0,29 
0,13 
0,04 
0,07 

Zn 
(mg/l) 

4,14 
0,01 
0,561 
0,01 
0,002 
0,007 
0,092 
0,007 
0,014 
0,092 
0,007 
0,031 

Cd 
(mgn) 

<0,0001 
<0,0001 
<0,0001 

0,003 
0,002 
0,0018 
0.0023 

0 
0,0017 
0,00035 
0,00003 

. 0,0001 

Pb 
(mg/l) 

<0,002 
<0,001 
<0,001 
0,003 

0 
0,002 
0,005 

0 
0,003 
0,0012 
0,0003 
0,001 

Cu 
(mgd) 

-
-
-

0.012 
0.001 
0,006 
0,03 
0,016 
0,021 
0,062 
0,001 
0,016 

ddi khu 

Al 
(mg/l) 

-
-
-
-
-
-
-
-
-

1,05 
0,038 
0,26 

vuc Cho Don 

Mn 
(mgn) 

1,67 
0,01 
0,16 

-
-
-
-
-
-

0,205 
0,058 
0,12 

As 
(mg/l) 

0,031 
0,001 
0,005 

<0,001 
<0,001 
<0,001 
<0,003 
<0,003 
<0,003 

-
Ghi chu: mdu tham khdo cua di tdi: "Diiu tra, ddnh gid hien trgng mdi trudng 

tgi cdc khu vice khai thdc khodng sdn trgng diim viing Ddng Bdc Bdc Bg "[A]; ^^^ Mdu 
tham khdo kit qud quan trdc mdi tru&ng hdng ndm cua tinh Bdc Kgn [2]; ^^^ Mdu do tdc 
gid lay vd phdn tich tgi phdng thi nghiim Truang Dgi hgc Bdch khoa Tomsk, Liin bang 
Nga: (-) Khdng phdn tich. 
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3.2. Quy ludt phan bS cdc nguyen td hoa hpc trong nu&c tu nhien 

BS giam thiSu sai s6 trong tinh toan bai su kh6ng d6ng nhjt v6 mat dia chat ciia 
timg hop phkn nuoc tu nhien, dSng thai phan biet dugc dac tinh dia hoa cua chiing, 
chiing toi da phan ra thanh cac tap mlu tren timg loai thanh tao dit da khac nhau va s6 
mlu dua vao tinh toan dugc thu thap trong khoang thai gian tit nam 2010 d6n nam 
2015. Cac tap mSu tinh toan dugc phan chia theo thanh phan thach hgc va hoat tinh hoa 
hoc cua dat da, nghia la yeu to cau thanh moi tnrdng phan tan. Trong m6i tap mlu thiiy 
dia hoa phai dac trung cho moi truemg dSng nhlt ve dia hoa cua nuac tu nhiSn. Can cir 
vao thanh phln va dac tinh ciia dlt da trong vimg. Chung toi phan cac mlu thuy dia hoa 
thanh cac tap mau nhu sau; 

u. Tap mdu tren cdc tlidnfi tgo Cacbonat vd trdm tich luc nguyen thuoc he tdng Pia 
Phuong, Khao Loc vd Mia Le: Theo cac tai lieu dia chat khoang san vung [3] thi quang 
chi kem t^p trung chu yeu trong thanh tao dia chat nay, do do viec tdn tai ham lugng 
cao cac nguyen to vi lugng trong nudc tu nhien la van de co the du doan dugc. 

Nuac ttr nhien tren cac thanh tao Cacbonat va tram tich luc nguyen trong Idiu vuc 
nghien ciiu co moi truong tir axit yeu den kiem yeu, tong do Idioang hoa tuong doi cao. 
DiSu nay phii hgp vai dac tinh dja hoa ciia dat da cacbonat la dat da co hoat tinh hoa 
tan cao. Quy luat phan,bo cac nguyen to trong nuac tu nhien trong tap mau nay dugc 
chung toi tinh toan va thS hien 6 bang 3. 

Ham lugng vi nguyen td phan b6 trong tap nay nhin chung trong nuoc song su5i 
cao hon nudc dudi dlt tit mot vai lln dfe hang chuc lln, ca biet cd ham lugng Fe va Cu 
la tucmg duong nhau giiia 2 hgp phln nudc tu nhien. 

Sdng 3. Phdn bd thdnh phdn hda hoc trong tap mdu tren cdc thdnh too Cacbonat 

TT 

1 

2 

3 

4 

Thong so 

DoTi vj 

Nudc song 
sudi 

Nirdc ngam 

Ti 1? ham 
lu(?ng (nuac 
song suoi/ 
nirdc ngSm 

pH 

5,1-
8,1 
5,1-
8,0 

TDS 1 Fe 1 Zn 1 Cd 1 Pb i Cu | Al ] Mn | As 

mg/; 

332 

125 

2,7 

0,17 

0,19 

0,9 

1,35 

0,46 

2,9 

0,004 

0,0005 

8,0 

0,011 

0,001 

11 

0,012 

0,016 

0,8 

0,149 

0,067 

2,2 

0,817 

0,157 

5,2 

0,015 

0,005 

3,0 

Nhihig vi tri cd cao ham lugng cac nguyen td hda hpc phan bo theo mdt quy luat 
phil hgp vdi sy cd mat vdi ham lugng cao cac nguyen td do trong dat da, cac dirt gay 
kien tao cit qua cac ddi quang la tac nhan ty nhien lam gia tang ham lugng cac nguyen 
td vi lugng trong nudc ty nhien. Cac diem cd ham lugng vi nguyen td va long dp 
khoang hda cao thudng nam d nhung sudi nho dau ngudn nudc, noi cd cac hoat ddng 
khai thac khoang san, cdn nudc mat d nhiing sudi Idn thi ham lugng cac nguyen td va 
ylu td hda hgc cd ham lugng thap hon. 
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b. Tap mdu tren cdc thdnh tgo serixit, quarzit thudc he tdng Phii Ngir: Cac thanh tao 
thudc he ting Phu Ngir phan bd d phia Ddng Nam khu vuc nghien ciiu la noi cd he thong 
sdng Day va thugng ngudn song Cau chay qua Trong da philn serixit va quaczit cd chiia 
cac quang sulphua chi kem d dang xam tan va quang raanhetiL \ ' l hoat tinh hda tan ciia 
2 loai da nay thip hon nhieu so vdi dat da cacbonat do do do ldng khoang hda cua nudc 
Irong cac thanh tao nay t h ^ ban trong nudc tren cac thanh tao cacbonat. Do ihanh phln 
thach hgc, dac tinh khoang hda va tinh hda tan cua dat da va quang ton tai ting na\ da 
tao nen nhiing dac trung dia hda ciia nudc tu nhien nhu sau (xem bang 4). 

Bdng 4. Phdn bd thdnh phdn hda hgc trong lap mdu tren cdc thdnh tgo serixit. quarzit 

TT 

1 

2 

3 

4 

Thong so 

Dan vi 

Nuac song 
suoi 

Nudc ngam 

Ti Ie ham 
lucmg (nudc 
song suoi/ 
nuoc ngam 

pH 

-
7,2-
7.8 
5,8-
7,4 

TDS Fe Zn Cd Pb 1 Cu Al .Mn As 
mg'l 

51 

128 

0,4 

0,21 

0,14 

1,5 

0,012 

0,02 

0,6 

0,002 

0,0001 

20 

0,009 

0.002 

4,5 

0,012 

0.011 

1,1 

0.287 

0.55 

0,5 

0.33 

0.14 

2.4 

0.001 

0.002 

0.5 

Quan sat sy phan bd thanh phln hda hpc trong tap mlu tren, chung ta cd th^ thiy, 
trong nudc dudi dat do mdi trudng axil yeu nen cd kha nang dt chuyen rdng ciia mgi s6 
nguyen to nhu Zn, Al, As... Nhung ve thyc chat quang sunfua xam lan chi nim yong 
da phien each nudc, cdn trong quaczit thi hau nhu hiem gap vi vay ma ham lugng cac 
nguyen td trong nudc ty nhien nhin chung chi gap d miic do tuong ddi thip. Ca biet d 
mdt vai diem mdi nam trong miic ham lugng di thudng. 
3.3. Hi so phdn tdn mgt so nguyen td 

Viec nghien cim xac dinh he sd phan tan ciia cac nguyen td hda hgc tir cac thanh 
he dia chat vao mdi trudng nudc cd y nghia hSl siic quan trpng ddi vdi cac khu vyc tap 
trung khoang s^ . Tir dd cd the dua ra nhiing du bao tuong ddi chinh xac vh miic dp 
ham lugng cac thanh phan hoa hgc trong nudc ty nhien dua tren cac nghien ciiu thanh 
phan val chat quang va ngugc lai. He sd di chuy&i cua cac nguyen Id dugc chiing loi 
tinh loan theo cdng thiic ciia P.A.Udodov 1973. KSt qua tinh toan he sd phan tan nhu 
sau: 
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Bdng 5. He so phdn Idn mot so nguyen Id trong nudc tu nhien vimg Cho Don 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

Nguyen 
t6 

£)(7rt vi 

Mn 

As 

Cd 

Pb 

Zn 

Cu 

Al 

Fe 

Trung binh trong 
nudc b e m f t ' " 

(mg/l) 

0.580 

0,007 

0,003 

0,012 

0,539 

0,014 

0,190 

0,177 

Trung binh trong 
nud'c n g a m ' " 

(mg/l) 

0,1400 

0,0030 

0,0012 

0,0018 

0,1533 

0,0143 

0,2600 

0,1933 

Trung binh 
trong a^t ii ' " 

% 
1,051 

0,073 

0.015 ' 

0,687 

2,232 

0,012 

Hf s6 phan tan 

(A) 

Nitoc 
mat 

5,52.10"' 

1,01.10-' 

1,79 10'' 

1,75.10'' 

2,41.10-' 

1,00.10"* 

Nieifc 
ngdm 

1,33.10' 

4,09.10-' 

7,72.10'' 

2,54.10'' 

6,87.10^ 

1.20.10'' 

Ghi chu: ^ ^ Hdm lugng trung binh trong nudc tu nhien lay theo kit qud nghien cuu 
trong 4 ndm 2010: 2013; 2014 ciia de tdi [2,5] vd sd lieu ldc gid Idy phdn tich thdng 2 ndm 
2015. '̂ ^ Hdm lugng trung binh trong ddt dd Idy theo ket qud nghien cicu nam 2010; 2012; 
2013; 2014 cua di tdi [4,5J; (-) khdng cd sdlieu. 

Ta cd the thay, h$ sd phan tan cac nguyen td vi lugng tir dat da vao mdi trudng 
nudc mat va nudc ngam la khac nhau. Trpng nudc mat, he sd phan tan giam dan theo 
day sau: Cu-Mn-Zn-Cd-As-Pb. Cdn trong nudc nglm la Cu-Cd-As-Mn-Zn-Pb. Nhin 
chung cho loan viing ta thiy he so phan tan cua Cu la Idn nhat, nguyen to co he so di 
chuySn thip nhlt la Pb. Di^u nay cung li giai tai sao sy biln thien ham lugng chi khong 
bi phu thuoc nhi6u vao di^u kien khi hau khi ma ham lupng chi trong nudc tu nhien 
giira miia mua va miia khd khdng cd sy chenh lech nhieu. Kem (Zn) la nguyen td dt 
chuyin kha manh trong nudc bS mat, do vay viec phat hien kem trong nudc tu nhien 
vdi ham lugng cao la do ban than mdi trudng Dia chit khu vyc chua ham lugng cao Zn 
(ham lugng trung binh trong dlt da len d in 2,23%). Hon nira viec khai thac khoang san 
Chi - Kem trong khu vyc cung la y iu t6 lam cudng hoa sy phan tan Zn tir moi trudng 
Dja chat vao nudc ty nhien. 

Viec xac dinh he sd phan tan cac nguyen to trong nudc ty nhien co y nghTa rat 
quan trpng, khdng chi trong ITnh vyc dia sinh thai ma nd con cd y nghTa to Idn trong 
viec lim ki im khoang san dya tren ket qua nghien ciiu thanh phan nudc tu nhien. Doi 
vdi cac nguyen td co he sd di chuyen cao thi viec ton tai ham lugng cao trong nudc ty 
nhien se la 1 dlu hieu de tim kiem phat hien cac md khoang san lien quan tdi nguyen to 
do yong dien tich luu vyc sdng su6i. 
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4. Ldi ket 

Ket qua nghien ciiu co ban da xac dinh dugc. nudc tu nh i^ trong khu vyc co 
thanh phan co ban thudc loai Bicabonat - Canxi va Bicacbooat - Canxi - Magie. su 
khac biet ve thanh phln hda hgc la do dac tinh ciia mdi trudng dia chit khdng ddng 
nhlt trong toan vimg. 

Ve mat thdi gian, ham lugng cac thanh phln vi lugng trong niRJc tu nhien cd sy 
khac biet rit Idn theo miia. Vao miia khd bam lugng thudng cao hon iJiieu lln so vdi 
miia mua. Tuy nhien ham lugng Pb lai khdng thay ddi theo quy luat na\. ham lugng Pb 
giiia mua mira va miia khd khdng chenh lech nhieu, tinh toan he sd di chuyen Pb cung 
cho gia tri rit thap do vay cd the nhan dinh rang sy phan tan Pb tii cac thanh tao Dja 
chat ly nhien vao mdi trudng nudc it chiu lac dgng bdi che do khi hau. 

Ve mat khdng gian, trong nudc bi mat, ham lugng tang cao tai cac khu \"uc dlu 
ngudn nudc, noi tap trung cac ddi quang vdi nhieu diit gay kien tao cat qua, them \ao 
dd la cac hoat dgng khai khoang cua con ngudi ciing la tac nhan Iam gia tang bam 
lugng cac nguyen td \ i lugng trong ly nhien vao nudc tu nhien. Ket qua phan tich nudc 
ty nhien ciing chi ra rang, ham lugng nguyen td \\ lugng trong nudc bi mat cao hon 
trong nudc ngam, ti le ham lugng giiia nudc mat va nudc ngam cua mdt sd nguyen td 
len den hang chuc lan. 

Cac tinh loan \ e he sd di chuyen cac nguyen td da chi ra rang, sy phan tan cac 
nguyen td hda hgc tir dil da vao mdi trudng nudc mat va nudc ngam la khong giwie 
nhau hoan loan, mac dii vay van cd the nhan thiy rang, trong nudc ty nhien Pb la 
ngi^en Id il di chuyen nhat, ket qua tinh loan he sd di chuyen cua Pb trong ca nudc max 
va nudc ngam deu cho gia tri thip hon cac nguyen td khac hang chuc lan. 
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