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___ NGUON GOC VA DANG TON TAI
CUA MQT SO KIM LOAI NANG TRONG SONG CAI (NHA TRANG)
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Pham Hong Ngoc, LEHung Phi vaVaé Tran Tudn Linh

Vién Hai dwong hoc, Vién Han 1am KH va CN Viét Nam

Tém tat: PEé xac dinh ngudn va dang ton tai clia cac kim loai ndng Fe, Mn, Zn va
Cu trong méi truong sdng Céi (Nha Trang), cac mau nwéc tang mat da
duoc thu vao dot khdo sat mua khd (thang 5/2010) va mua mua (thang
10/2010) tir thugng ngudn dén khu virc clra sbng. Bén canh d6 cac mau
tram tich cling duoc thu vao dot khdo sat mua mwa. Két qud phan tich
cho thdy trong nwéc song Cai, sy bién ddng clia nong do cac kim loai
nang theo mua rat rd rét. Vao mua mua néng dé kim loai nang trong pha
hoatan (HT) va lo Irng (LL) cao gap 1,18 dén 3,13 lan so v&i mua khé.
Nong do Fe, Mn trong pha LL (Fe: 60,3%; Mn: 77,3%) cao hon so voi
phaHT (Fe: 39,7%, Mn: 22,7%), trong khi Zn, Cu khéng co6 s khéc biét
I6n.Trong tram tich, ham lwgng clia cac kim loai nang thuwdng tap trung
cao nhat tai khu vic clra sdng. Cac kim loai ndng phét sinh tir hoat dong
con nguoi trong lwu vuc song Cai khong dang ké so véi céc kim loai tir
tw nhién, ro rét nhat la FevaMn.

TU khéa: Nguoén géc, Pha hoa tan, Lo Iirng, Tram tich, Kim loai nang,
SOng Cai, Nha Trang, Viét Nam.

SOURCE AND EXISTENCE OF HEAVY METALS IN
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Abstract: To determine sources and existence in phases of dissolution, suspended
solids and sediment of heavy metals Fe, Mn, Zn and Cu in Cai river (Nha
Trang), Samples in surface layer were collected in dry season (May,
2010) and rainy season (October, 2010) from the upper toward the mouth
of the river. Besides, 12 sediment samples were aso collected in rainy
season. The data showed that in Cai river water, the concentration of
heavy metals varied clearly from dry to rainy season. In rainy season,
heavy metal concentrations in dissolved and suspended phase were
higher from 1.18 to 3.13 times compared to dry season. Concentrations
of Fe and Mn in suspended phase (Fe: 60.3%; Mn: 77.3%) were also
higher compared to dissolved phase, (Fe: 39.7%, Mn: 22.7%) while there
was no difference for Zn and Cu. In sediment, heavy metal contents
were usually concentrated in mouth area. Heavy metas arising from
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human activities in the Cai river basins were negligible compared to
heavy metals from natural, obvioudly, Fe and Mn.

Key words: Source, Dissolution, Suspended solids, Sediment, Heavy metals, Cai
River, Nha Trang, Viet Nam.

|.MO BAU

Séng Cai (Nha Trang) la con song Ién nhat cliatinh Khanh Hoa, véi chiéu dai 75
km, dién tich lvu vic khoang 2000 km? valangudn nudc chil yéu phuc vu nong
nghiép, sinh hoat clia cac huyén Khanh Vinh, Dién Khanh va thanh phé Nha
Trang (Pac diém khi hau & Thdy van tinh Khanh Hoa”, 2004). Céc nghién ctru
trwdc day chl yéu dé cap toi hién trang chat lugng nwéc song, cac 6 liéu kim
loai nang chtl yéu déu & dang tong. Vi vay viéc nghién clru, tim hiéu vé ngudn
cling nhu dang ton tai cia mét sb kim loai nang trong mai truong song Ca gilp
cho cong tac bao vé moi truong cling nhu cho cac nghién ctru vé tac dong moi
truong cllakim loai nang tir song Cai doi véi vinh Nha Trang hiéu qua hon.

Il. PHUONG PHAP NGHIEN CUU

Thu mau: Mau nwéc tang mét duoc thu vao mia khé (thang 5/2010) va mia
mua (thang 10/2010) tr thugng ngudn (Khanh Vinh) dén clra sbng Céi vao lic
tridu thdp. Cac mau tram tich (5 cm |¢p trén cling) cling thu vao mua mua (thang
10/2010). Vi tri c&c tram thu mau dwoc trinh bay trong hinh 1.
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Hinh 1. Vi tri cac tram thu mau

Xt ly mau: Mau nuéc dung dé phan tich kim loai ndng pha hoatan (HT) duoc loc
qua mang loc thiy tinh c6 kich thuéc 16 loc 0,45 um ngay khi chuyén vé t6i
phong thi nghiém, nuéc qua loc duoc ¢ dinh bang HNOs dam dac (Iml/l). Phan
gitr lai trén mang loc dwgc ding dé phan tich kim loai ndng dang lo lirng (LL).
Mau tram tich dwoc gilt lanh & nhiét do 5°C cho dén khi phan tich.

Chi tiéu phan tich:

Mau nudc: Vat lo ling (TSS), cac kim loai Fe, Mn, Zn, va Cu duoc phan tich
trong phaHT valLL.

Mau tram tich: thanh phan do hat (phan biét phan < 0,062 mm va > 0,062 mm) va
cac kim loai Fe, Mn, Zn, Cu (trong dung dich chiét HNO3 10%).

Phwong phap phan tich: Céc kim loai Mn, Zn, Cu va Fe dwoc phan tich bang
phwong phap quang phd hap thu nguyén tr (AAS). Riéng Fe trong pha HT duoc
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phan tich bang phrong phap so mau chi thi ortho phenanthroline. TSS duoc phan
tich bang phuong phéap trong luong.

Mau nwdc dwoc thu, xi 1y va phan tich theo APHA, 2005, mau tram tich duoc
thu, x&r ly va phén tich theo FAO, 1975.

I11. KET QUA NGHIEN CUU

1. Nong dbé cac kim loai nang trong pha hdatan valo Itrng trong nwéc

1.1. Sit (Fe)

No6ng do Fe tong dao dong tlr 184,1 dén 303,4ug/l, trung binh 235,7ug/l vao mua
kho vatlr 361,2 dén 675,9ug/l, trung binh 547,1ug/l vao mua mua. Vao muakho
ti 1& dang lo Itrng clia Fe so voi Fe tdng (22,05 - 46,43%, trung binh 38,92%) thap
hon so v&i mua mua (65,50 - 90,50%, trung binh 79,79%).

1.2. Mangan (Mn)

N6ng do Mn téng dao dong tir 13,21 dén 54,0ug/l, trung binh 31,0pg/l vao mua
kho va tir 25,0 dén 145,8ug/l, trung binh 50,9ug/l vao mua mua. Trong cé hai
mua ti Ié dang lo I’ng clia Mn so véi Mn tong ludn ludn Ién hon dang hoa tan
(35,61 - 90,00%, trung binh 70,11% vao mua khd; 80,00 - 92,60 %, trung binh
85,72% vao mua mua).

1.3. Kém (Zn)

Nong dd Zn tong dao dong tlr 5,4 dén 20,4ug/l, trung binh 10,6pg/l vao mua khd
vatwr 10,4 dén 31,8ug/l, trung binh 16,2ug/l vao mua mwa. Vao mua khé, trong
hau hét cac truong hop, ti 1é dang lo Irng clia Zn so véi Zn tong nhd hon dang
hoa tan (5,56 - 84,87%, trung binh 34,00%), chi c6 hai trwvdng hop dang lo Iirng
rat cao dwgc ghi nhan tai 2 tram 1A (83,47%) va 1B (65,17%). Vao mua mua ti &
dang lo Itrng clia Zn thay doi trong khodng 35,59 - 65,99, trung binh 49,08%;

1.4. Bong (Cu)

Vao mua kho néng dé Cu tong dao dong tlr 1,4 dén 4,3ug/l, trung binh 2,5ug/l,
thap hon nhiéu so véi cac giatri tvong 'ng vao mua mua la tir 2,6 dén 13,2ug/l,
trung binh 6,9ug/l. Vao muakhé, trong hau hét cac trvong hop, ti 1€ dang lo Iirng
clia Cu so véi Cu tong nho hon dang hoa tan (11,54 - 51,16%, trung binh
30,74%). Vao mua mua ti 1& dang lo Irng ctia Cu so v&i Cu tong cao hon_gap &
phan |&n cac mau (trir mau 1B va céc mau & khu vire clra song (19,23 - 80,26 %,
trung binh 53,33%).

Nhin chung, néng dé dang hoatan clia Fe va Mn vao mua mua c6 xu huwéng
thdp hon mua khd. Nguoc lai, nbng do dang lo Irng clia tat ca cac kim loai noi
trén déu tang ro rét vao mua mua, dac biét la truong hop cla Fe.

2. Ham luong cac kim loai trong tram tich

Thanh phan co hoc cta tram tich trong khu vuc sdng Cai dugc trinh bay trong
bang 1. Céc dan liéu nay cho thdy tram tich & day co thanh phan co hoc rét khéc
nhau, trong do, ti 1é cip hat graven (> 2 mm) thay doi tir O - 59,06%; ti & cap hat
cét (2 - 0,063 mm) thay doi tlr 3,23 - 100%; ti & cdp hat bun-sét (<0,063 mm)
thay déi tir O - 96,77%.
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Ham lwgng kim loai nang trong tram tich (hinh 2) cho thdy cac kim loai Zn, Cu
vaFe c6 ham lvgng thdp trong khu virc dau nguén, nhat la cac tram 1A, 3va3A
vatang dan Ién khard rang trong khu vuc clra song (tir tram 7 dén tram 9) trong
khi d6 Mn tap trung rat cao tai tram 4 vathap tai cac tram dau ngudn (cac trami,
1A,va3).

Bang 1. Thanh phan co hoc cliatram tich khu vuc sbng Cai

Mau g %(ygr)]m 2 08/60;)’ mm <0,0((2/§)mm Tén tram tich*
1 50,98 49,02 0 Graven chtra cat
1A 2,06 97,94 0 Cat
1B 0 76,74 23,26 Céat chtra bun sét
2 0 47,93 52,07 Bun-sét chira cat
3 0 100 0 Céat
3A 59,06 40,94 0 Graven chtra cat
4 0 13,68 86,32 Bun-sét chira cat
5 1,04 41,03 57,93 Bun-sét chira cat
6 0,25 79,91 19,84 Cét chtra bun-sét
7 6,14 20,01 73,85 Bun-sét chira cat (va graven)
8 0 3,23 96,77 Bun-sét
9 12,79 17,79 69,42 Bun-sét chira cat va graven

* Theo Quy pham tam thoi diéu tra dia chit dia mao bién,1983.
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Két qua phan tich cho thady c6 méi tvong quan chat ché gira ham luvgng cac
kim loai ndng Zn, Cu, va Fe trong tram tich song Céi v¢i do hat cliatram tich voi
céc hé 5 tvong quan R? 1an lwot 14 0,8438; 0,6295 va 0,875 trong khi ham luong
Mn lai khéng thé hién méi twvong quan nay (R® = 0,3451). Diéu ndy c6 thé 1a do
sy cO mat cla Mn tan dugc trong dung dich axit nitric 10% trong cac vat liéu
graven va cét. Cac kim loai Zn, Cu va Fe tap trung nhiéu hon trong cac mau tram
tich cdu tao chi yéu béi cap hat min.

V. THAO LUAN
1. Nguoén cuia cac kim loai trong méi trwong song Cai

Dé tim hiéu ngudn clia cac kim loai trong song Céi can xem xét chi tiét sy bién
dong ham lwvong cla ching qua cac khu vuc sdng khac nhau theo mic dé anh
hudng cta diéu kién kinh té xa hdi xung quanh. Doc theo sdng Céi c¢d thé chia
thanh 3 khu vic. Khu vie 1 (cac tram 1, 1A, 1B va 2) ladau nguon, noi ¢ ngudn
cac kim loai chi yéu tir ti nhién (hoat dong néng nghiép clia huyén Khanh Vinh
khong nhiéu). Khu vic 2 (cac tram 3, 3A, 4 va 5) chiu anh huéng nhiéu hon tr
hoat ddng clia con nguoi thudc huyén Dién Khanh (khu vuc nay truéec dap ngan
man nén nudc sdng hoan toan ngot). Khu vuc 3 (c&c tram 6, 7, 8 va 9) chiu anh
hwéng clia hoat dong clia con nguoi tir thanh phd Nha Trang, nam sau dap ngén
man nén chiu anh hudng clia s xam nhap man clia nwdc bién tir vinh Nha Trang.

Két qua thong ké ndng do tong (HT va LL) cla cac kim loai trong bang 2
cho thay vao muia kho, céc kim loai Fe vaMn téng & khu virc 2 cao hon so voi &
khu vire 1 va 3 (clra song). Trong ltc do, nong do tong clia Zn va Cu tang dan tir
khu virc 1 dén khu vuc 3. Vao muamua, cac nong do thap nhat clia Fe va Mn déu
duoc gap & khu vuc clra sbng; nong do Fe & ca 3 khu vuc gan twong dwong nhau
trong 1Gc ndng d6 Mn cao nhat gap & khu vuc 2. Nong do tong clia Zn giam nhe
va ndng dd clia Cu tang dan tir thugng ngudn dén cira sdng. Céc dan liéu trong
bang 2 cling cho thay cac kim loai Fe, Mn, Zn va Cu cé mat trong nuéc song Cai
ngay tir dau nguodn, noi ma hoat dong con ngudi lam phét sinh kim loai nang
khong dang ké. DBiéu nay chirng té la mot phan clia chiing phét sinh tir c&c ngudn
tw nhién (do sy riratréi 16p thd nhwdng).

Trong 3 khu vic duoc phéan chia thi khu vuc 2 c6 lvu veec 16n hon, dan cu
dong hon va tap trung nhiéu hai bén bo sdng, cd thém cac ngudn thai tir hoat
dong con nguoi, chi yéu la khu dan cuw (bao gdbm ca tac ddong clia nwdc mua trén
céc cong trinh nhan tao). Sy khac biét nay co thé 1a nguyén nhan dan dén nong do
ctla cac kim loai trong nuéc song & khu vuc 2 cao hon khu vuc 1 (trir treong hop
cla Zn vao thang 10/2010, Bang 3). Tuy nhién, trong mua kho, thoi ky ma nwéc
dua vao séng chu yéu la tlr cac dong chay ngam do nuéc thdi tir hoat dong clia
con nguoi la khong dang ké (nwdc thai thwong ty tham vao dat), sy gia tang cla
nong do cac kim loai & khu vuc 2 so voi khu vire 1 chl yéu phadn anh su khéc biét
clia clia cac diéu kién ty nhién trong cac phan khac nhau clia lvu vuc séng nhu la
thanh phan thd nhudng clia dat, mach nwdc ngdm. Sy tham gia ctia cac kim loai
tlr hoat dong con nguai trong thoi ky nay cé thé néi lakhong ro rét.

278



Nguyén Hong Thu vacs., 2013, trang 274-282.
Ky yéu Hoi nghi Quoc té “Bién Dong 20127, Nha Trang, 12-14/9/2012

Vao mua mua (thang 10), hién twgng nwdéc mua chay tran pho bién mang
theo céc chét thai clia cac hoat dong con ngudi nhung két qua phan tich van chi ra
khong co s khéc biét rd rang vé nong dd cac kim loai nang tai khu vuc 2 (phan
anh ca sy khéc biét vé diéu kién tu nhién va hoat déng con nguti) so véi khu vuc
1 (chi c6 sy khéc biét vé diéu kién ty nhién). Diéu nay goi y lati Ié cla cac kim
loai c6 ngudn goc tir hoat dong con ngudi trong nudc song khong dang ké so véi
céac kim loai co6 ngubn gbc tir t nhién Qua két qua phan tich cac mau & tram 1
(chiu mét it tac dong clia hoat dong con nguoi & thi tran Khanh Vinh) va 1A (hau
nhw khéng chiu tac dong clia con ngudi): cac nong do kim loai ndang & tram 1A
thwong cao hon tram 1.

Tai khu virc 3, nguon kim loai tir tw nhién khong 16n va co thé xay ra hién
twvong keo tu (flocculation), chi yéu la vao mua khé, lam gidam ndng do cta kim
loai trong nwéc (Lé Thi Vinh va cong sy, 2007).

Bang 2. Nong dd tong (HT vaLL) ciakim loai nang theo cac khu virc song Céi

Khu Thoi Gia Vat lo Itrng Fe Mn Zn Cu
i gian tri (mg/l) (a/y — (ua/l)y  (uall)y  (pg/l)
B 50,9 221 24,8 7,5 1,7
Mita kho CT 21,6 211 15,3 5,4 1,3
CDb 91,0 234 38,0 8,9 2,2
1 n 4 4 4 4 4
B 228,8 578 44,0 16,7 5,3
Mila mua CT 53,4 479 24,9 13,5 2,6
CDb 536,0 676 69,8 21,9 7,6
n 4 4 4 4 4
B 39,6 265 44,8 9,2 2,3
Mua kho CT 29,4 235 25,4 8,2 1,9
CDb 60,3 303,4 55,3 11,2 2,6
) n 4 4 4 4 4
B 114,6 586 51,8 14,0 5,7
Mila mua CT 82,2 540 33,9 10,4 4,9
CDb 154,2 642 74,9 19,3 7,6
n 4 4 4 4 4
B 33,0 228 32,3 11,6 3,1
Mua kho CT 17,0 211 24,0 10,6 2,6
uaxno  cp 67,9 241 459 13,0 35
3 n 4 4 4 4 4
B 66,3 542 36,5 13,6 6,9
Mia mua CT 47,8 424 32,1 10,9 4,3
CDb 79,0 641 41,9 18,6 10,4
n 4 4 4 4 4

TB: trung binh, CT: cuc tiéu, CD: cwc dai, n: SO mau
Bang 3. Ti I1é néng dd trung binh (HT vaLL) ciakim loai nang gitra cac khu vuc
Ti 1& gitra Fe Mn Zn Cu
cackhuvyc Th.5 Th.10 Th.5 Th.10 Th.5 Th10 Th.5 Th.10

KV2/KV1 1,20 1,01 1,88 1,18 1,12 0,84 1,33 1,06
KV3/KV2 0,86 0,92 0,70 0,71 1,25 0,97 1,34 1,22
Th: Thang
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2. Dang ton tai clla cac kim loai nang trong moi truong song Cai
2.1. Mai truong nudc

Ti |é dang hoatan valo Irng ctia cac kim loai nang theo cac khu vuc trong nwéc
song Céi duoc trinh bay trong bang 4. Tl s0 liéu bang nay cb thé thdy la & ca 3
khu virc vao mua kho Fe hoa tan chiém wu thé trong lUc dang lo Irng chiém wu
thé vao mua mua. Dang lo Iirng ciia Mn chiém wu thé & cd 3 khu vic trong ca
mua kho va mua mua. Tré véi Mn, dang hoa tan cia Zn chiém wu thé trong hau
hét cac trudng hop trir treong hop mua muwa & khu vec 2. O hai khu vuc 1 va 2
dang hoatan clia Cu chiém wu thé vao mua kho va dang lo Irng chiém wu thé vao
mua mua. Tai khu vuc 3, dang hoa tan chiém wu thé trong cd hai mua. Co sy
gidm cliati 1é dang lo Irng clia cd 4 kim loai duvgc khdo sét & khu vuc 3 (trir Fe
vao thang 5). Diéu nay cho thdy cé thé mot phan dang lo Itrng ctia kim loai da
lang dong & khu virc cira sbng.

Bang 4.Ti |é dang hoatan (HT) va lo Iitng (LL) cta cac kim loai trong nwéc sbng
Ca

0, 0, 0 0
Khu L Gia Fe (%) Mn (%) Zn (%) Cu (%)
Th&i gian .

vuc tri

HT LL HT LL HT LL HT LL

B 59,3 40,7 42,8 57,2 51,7 483 655 345
CT 53,4 22,05 205 355 158 5,0 57,7 220

Miakho  co  70'1 4643 691 795 950 842 780 42.3

L n 4 4 4 4 4 4 4 4

TB 156 844 133 86,7 530 470 393 60,7

viampa CT 129 798 74 801 468 401 202 184

cCO 202 871 199 926 599 532 81,6 798

n 4 4 4 4 4 4 4 4

TB 620 380 189 811 689 31,1 695 305

voakhe CT 567 3827 121 737 565 168 600 206

CO 673 433 263 879 832 435 794 400

X n 4 4 4 4 4 4 4 4

TB 198 80,2 115 885 405 595 37,7 623

viampa CT 95 695 75 834 342 525 357 595

cb 305 905 166 925 47,5 658 405 643

n 4 4 4 4 4 4 4 4

TB 56,1 439 331 669 803 19,7 81,7 183

wiakhe CT 542 395 172 430 624 58 762 127

uaxno® cp 605 458 570 828 942 376 87,3 238

3 n 4 4 4 4 4 4 4 4

TB 257 743 16,7 833 57,0 430 531 4609

. CT 176 655 147 805 492 358 353 34,0
Mua mua

Cb 345 824 195 853 642 508 660 64,7
n 4 4 4 4 4 4 4 4

2.2. Mdi trvong tramtich
Nhw da trinh bay & trén, tram tich song Ca cdu tao bdi cac hop phan tir graven,
cat dén bun-sét. Phan graven va cat thuong cau tao bdi chi yéu la thach anh,
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fenspat va cac manh da. Cac vat liéu thé nay thuwdng dwoc pha bdi mét [6p cac
hop chat clia Fe va Mn. Phan bun-sét bao gdm cac khoang vat sét va céc thé keo
tu c6 chira nhiéu chat hi*tu co va kim loai.Tuwong quan gitra do hat va ham luvong
kim loai trong tram tich da néi & phan trén cho thay cac kim loai ton tai chl yéu
trong phan bun-sét clia tram tich. Dac diém nay khién cho cac kim loai nang
thuong cd sv tap trung cao & khu vuc clra sdéng, noi ma bun-sét chiém wu thé
(Bang 5vab).

Bang 5. Ham lugng trung binh cac kim loai ndng trong céac dang tram tich cla
song Cé

Loai tram tich Cap hat Fe Mn Zn Cu

' <0,063mm (%) (ug/g9)  (Hg/9) (Ho/9) (Mo/g)
Cét chtra bun sét 21,55 6271 132,1 21,2 3,6
BUn sét chtra cat 67,92 9171 164,1 33,0 11,7
Bln sét 96,77 16852 82,3 52,0 20,5

Bang 6. Ham lugng trung binh c&c kim loai ndng trong cac mau tram tich & cac

khu vuc khéac nhau
KAU Ve Tilé cap hat Fe Mn Zn Cu
' < 0,063 mm (%) (ng/9) (ng/g) (ng/9) (ng/9)
Khu vuc 1 18,83 4718 96,7 16,0 3,4
Khu vuc 2 36,06 5957 151,8 21,1 4,9
Khu vuc 3 64,97 10758 107,5 37,1 14,5

Theo Dassenakis va cong s (1997), trong khu vuc clra séng, noi twong tac
gilra nwéc man-ngot, twong quan vé ndng dd clia cac kim loai gilra cac dang ton
tai trong moi treong (pha hoatan, lo Iirng, tram tich) bi thay doi do cac kim loai
nang phai trai qua cac quatrinh nhu Ia keo tu, két tla, tao phtrc....Cac vat chat tir
ti nhién, hoat ddng con nguoi cling nhi nhitng san pham keo tu dugc hinh thanh
trong moi truong nwdc st dugce lang dong trong tram tich va chinh nhitng dang
vat chat nay quyét dinh ham lwgng chat hiru co va cac kim loai hoat tinh trong
tram tich (qua lvgng va thanh phan cla chdng) trong diéu kién pH >7,0
(Papafilppaki va cong s, 2007). Qua 2 dot khao sat, nudc tai khu vic clra sdng
(tram 6 dén 9) c6 pH luén >7,0; DO thuong xuyén >5 mg/l; néng do ClI<5000
mg/l vao dot khdo sat mua khd va <900 mg/l vao mua mua. Do d6, cac kim loai
nang thuong ¢ xu thé tich Iy trong tram tich qua qua trinh 1ang dong, nhéat |a
vao mua khd. Biéu nay cling phu hop véi nghién clru trude day ciia Lé Thi Vinh
vacong su (2007).
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