
T~p chi Khoa hQc va Cong ngh~ bi~n T7 (2007). S6 3. Tr 31 - 43 

HANH VI CUA CAC YEU TO DINH DUONG VA KIM LO~I N~NG TRONG 

KHU VUC CU A SONG CAl VA VINH NHA TRANG . . 

LE TliJ VINH, PH~M VAN THOM, NGUYEN HONG THU, 

DU'ONG TRQNG KIEM VA PH~M HfJ'U TAM 

Tom tdt: Kit qua nghien dru himh vi cita cac yiu t6 dinh duong (N va P) va kim logi 

n(mg (Zn, Cu, Pb va Fe) trong khu v~tc cira song Cai va phdn tay vinh Nha Trang cho thdy: 

Cac yiu t6 P, Pb va Fe giam ham ltwng ro r?t khi ra an moi trU'I'mg bie"n (trong khi N 

giam nit it). Chung a~wc !ltng a0ng chit ydu trong khu v~rc song (tir a(lp ngan m(m Xudn 
Phong tro· xu6ngJ va !an c(ln ni·a song, khu v~rc nay co tM ma· r(mg han trong aidu ki¢n mua 
Iii. Ngu·a·c lgi, cac kim logi Zn va Cu it tham gia vao thanh phdn cua cac thi . keo tF (pha hoa 
tan cua chitng chidm u·u thi). 

V (It li?u a~wc !ltng c1ong mr)t phdn c6 ngudn g6c t~r nhien, mr)t phdn au0·c tc;~o ra do 

qua trinh t(;/0 keo {~{ trong khu V?i'C c6 s~r tidp xitc giiJ:a nu6·c song va nu6"c bie"n. Cac ydu t6 lien 

quan adn qua trinh nay chit ydu faN, P, Pb va Fe. 

S~r trao a6i v(lt chdt giiJ:a cac pha hoa tan va lu hing ctia cac yiu t6 khao sat chi nh(ln 
thdy dua·c trong tnrong hop cua Pb. 

Cac ydu t6 dinh duong va kim logi n¢ng trong phdn him set cua trdm tich trong khu 

v~rc song va cii:a song cao han nhiing no·i khac. T6c t/9 tltng a9ng cita cac chdt dinh duong (N 

va P) trong trdm tich vinh Nha Trang khii l6n. Vd phdn cac kim logi thi Fe va Pb c6 kha nang 

tich liiy l6n han nhidu so v6·i Zn va Cu. Vi?c xdy d~rng a(lp ngan m(m Xudn ?hong c6 thd lam 

tang s~r tfch IF cac chdt gay o nhilm nay trong ph(lm vi aa:y song. 

I. MODAU 

Nha Trang la m()t trong nhung vinh dyp va c6 ch~t luqng moi tnrcmg con kha t6t. 

Ch~t luqng moi trucmg Clla vinh ch!u nhi~u anh huang cua v~t ch~t tl.r song Cai, hang niim 

song Cai d6 ra bi~n khoang 1 ti met kh6i nu6c, (Ph<;tm Van Tham va c()ng S\f, 1994). Cac 

V~t ch~t nay, trong d6 CO cac y~u t6 dinh duang va kim lo<;ti n~ng, mQt ph~n dtrQ'C l~ng 
dQng trong tr~m tich, m()t ph~n tham gia vao sinh quy~n va m()t ph~n khac dtrQ'c khuSch 

tan ra moi tnrcmg bi~n khai. 

£)~ g6p ph~n vao vi~c nghien CllU sue tai moi cua vinh Nha Trang, phl,lC V\1 vi~c xay 

dvng k~ ho~ch phat tri~n kinh t~ b~n vu·ng, bai bao nay trinh bay k~t qua nghien cuu bu&c 

dfiu himh vi cua cac ySu t6 dinh duang va m()t s6 kim lo~i n?ng trong khu V\fC cua song 
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Cai va v!nh Nha Trang dva tren sv thay ct6i bam luQ·ng Ctla cht:mg trong pha boa tan, trong 

. V~t 10' lung va trong ph~n btm set Clla tr~m tich. 

II. PHU'ONG PHAP NGHIEN CUU 

l.Thi)'i gian thu m~u va cac tqtm khao sat: 

Hai dc_rt khao sat eta OU'Q'C ti~n banh vilO thang 5/2006 (rmh kho) va thang 1112006 

(mtla mua) . Tuy nhien, trong odc.rt khao sat thang 11 ' luQ·ng mua khqng nhi~u so v6i cac 

nam .tru6c day . Trong cac OQ't khao sat, cac tr~m thu m§:u OUQ'C d~t ttr klm Vl,1'C trong song 

(tu d~p Xuan Phong d~n ctra song) va ph~n tay nam vjnh Nha Trang. 

M~u nu6c, v~t la ltmg dm;c thu t?i cac tr?m 1 (phia tren d~p ngan m?n Xuan Phong, 

khong b! imh huang cua mr6c bi~n) , 2, 3, 4, 5, 6 va 7 vao luc tri€u thip va tri€u cao (trtr 

tt?m 1 ). M~u trftm tich (16p 5 em tren c'Lmg) dtrQ'C thu t?i cac tr~m 1 * (phi a du6i d~p X win 

Phong, nai b~t d~u chju anh hucmg Clla mr6c bi~n) , 2, 3, 4,5 , 6 va 7. Rieng thang 11 , mftu 

nu6c va tdm tich dugc thu them t~i tr~m 2* va 3* . T6ng c(mg c6 58 m§:u nu6c, 58 mblu 

v~t la lung va 16 m~u tr~m tich. Vi tri cac tr·~m thu mftu OUQ'C trinh bay trong hinh 1. 

10' 

10' 

Scale: 1: 200000 
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2. PhtrO'ng phap thu va bao quan m~u 

Cac m~u nu6c va tr~m tich duc;c thu, Xlf ly, bao quan va phan tich theo cac phuang 

phap tieu chuftn hi~n hanh (APHA , 1995; CNEXO, 1983). 

Ctic chi tieu ph lin tich g6m co: 

- M~u nu6c: pH, d9 muf>i, DO, phosphat,.N hfru co, P hfru ca, Fe, Pb, Zn va Cu. 

- M~u v?t la lung: N hfru ca, P tflng, Fe, Pb, Zn va Cu. 

- Miu tr~m tich: ti 1~ cAp h~t bun set (<0,062 mm); N hfru co, P t6ng, Fe, Pb, Zn va 

Cu trong ph~n bun set. 

Phlin tich mJu: 

- D9 mu6i, pH duc;c do b~ng cac thiSt bi chuyen dung. 

- Oxy hoa tan dUQ"C xac dinh b~ng phuang phap Winkler; 

-Ham luc;ng v?t lo lt:rng: phuang phap trQng luc;ng (dung m<'mg lQc 0.45) . .un); 

- Phosphate: phuang phap xanh molybden; P hfru co cling duc;c xac dinh b~ng 

phuang phap nay, sau khi phan huy ch~t hli·u co b~ng h6n hc;p axit m~nh; 

- N hfru co duc;c phan ht1y b~ng phuang phap Kjeldahn va ammonia t~o ra duc;c xac 

dinh b~ng phuang phap chu~n d9; 

- Cac kim lo(;li n?ng: m~u nu6c duc;c pha trong dung dich acid HN03 - H2S04; ph~n 
bun set ( <0,062 mm) Ctla tr~m tfch va v?t !a lung dugc pha trong dung dich acid 10% 

HN03. Zn, Pb, Cu va Fe duc;c phan tich b~ng phuang phap quang ph6 h~p thu nguyen tu; 

Rieng Fe trong m~u mr6·c duc;c xac dinh b~ng phuang phap so mau. 

III. KET QUA NGI-IIEN CUU 

1. Bi~n dBi ciia cac y~u t6 trong moi truO'ng nm)·c 

Vao thang 5/2006, luc;ng nu6c song d6 ra bi~n khong 16n, nen imh huang cua nu6c 

song chi th~ hi~n r6 tC;li klm VlJC CUa Song (tr(;lm 2) a t~ng m?t (dQ muf>i tU 10- 19%o). 

Trong khu vvc vinh Nha Trang, d9 mu6i tuang d6i 6n dinh, dao d(>ng tu (29- 34%o). Ham 

luc;ng v?t la lt:rng dao d<)ng trong plwm vi kha r<)ng (13,4 d€n 66,1 mg/1) va c6 xu huang 

gifun tlr song ra bi€n. 

Vao thang 1112006, d9 mu6i giam xu6ng do m9t luc;ng 16n nu6c song d6 ra. D9 

mu6i t~i khu v~rc ct:ra song, t~ng mi;it dao d(>ng tu 4 - 6%o. Trong khu vvc vinh Nha Trang, 

d(> mu6i dao d(>ng trong phC;lm vi r(>ng han (17 d~n 33%o). Ham luQ·ng v~t la lung cling cao 
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han SO v6i mua kho (13 ,9 d~n 93 ,07 mg/1) va cac gia tfi cao cua chung dUQ'C g~p chu y~u 6 

khu VtJC song Va Ctra SOng. 

St,r bi~n d(>ng ham luQ'ng t6ng (hoa tan va la lung) ct:m m(>t s6 y~u t6 khao sat duQ'c 

trinh bay 6 hinh 2, bi~n d(>ng ham luQ'ng gitra pha hoa tan (HT) va pha la lung (LL) dtrQ'C 

trinh bay a hinh 3. Qua cac hinh nay co th€ nMn th~y: 

-Ham luQ'ng t6ng cua P, Pb, Fe, d~c bi~t laP, giam r5 r~t trong moi trucmg chiu imh 

huang cua nu6c m~n, N hfru ca giinn r~t it ho~c khong giam; 

- T~i khu VtJC trong song (tr~m I), ham luqng Clla hai d~ng HT va LL Clla p tuang 

duang nhau nhung tir khu VtJC cua song (tr~m 2) d~ng LL giam r~t r5 . Xu th~ tuang tt,r cua 

N hfru CO' chi g?p h1c tri~u cao vao thang 5/2006 va tri~u th~p vao thang 1112006; 

- Trong dQ't khao sat thang 5/2006, Pb d~ng LL c6 ti l~ cao 6 tr~m 1 va 6 t~ng day 

tr~m 2 h1c tri~u th~p ; trong dqt khao sat thang 11, hai d~ng cua Pb tmmg duang nhau 6 

tr~m 1 nhung 6 cac tr~m khac d~ng LL thucmg chi~m uu th~ . 

- Ti l~ Fe trong v~t LL r~t l6n 6 tr~m I va giam r~t nhanh d~n tr~m 2. D~c bi~t trong 

dQ't khao sat thang 11 d~ng LL cua Fe c6 uu th~ tuy~t d6i 6 tr~m 1. V ao thai gian nay m~c 
du luQ'ng mua khong l6n nlmng ham luQ'ng v?t Ia lung t~i tr~m 1 cung tang nhi~u (164,2 · 

mg/1 so v6i 66,1 mg/1 vao thang 5). D6 la sim ph~m rua tr6i lop phong h6a h,IC d!a c6 chtra 

r~t nhi~u Fe. Do d6 ham lm;ng Fe trong v~t LL r~t cao t~i tr~m nay. 
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Ben qmh d6, cac s6 li~u phan tich cilng chi ra r~g hmn luQTig t6ng cua Zn va Cu biSn d()ng 

khong r5 rang nhung d~ng LL cua Zn va Cu nh6 han d~g HT trong h~u h~t m9i truemg hgp. 

Nhu v~y, trong s6 cac y~u t6 dugc khao sat cac kim lo~i Zn va Cu it tham gia vao thanh 
ph~n cua cac th@ keo tv (pha Ma tan chism uu thS) va khong th~ hi~n xu th~ phan b6 ro rang. 
Ngugc l~i, cac y~u t6 P, N, Pb va Fe giam ham luQTig ro r~t khi ra d~n moi truemg bi€n do 
phai di qua m('>t do~n h~ luu dai han 4 km chiu anh hu6ng cua mr6c bi@n do lugng mua qua it. 
Vao thang 5/2006, mr6c m?n c6 th~ xam nh~p sau dSn d~p ngan m?n, d9 m~n dao d()ng tir 
0,43 d~n 18,49%o, trung binh 1 0,57%o (Ph~m Xuan Duang, thong bao ca nhan). 

V~ bi~n d('>ng ham luqng cua cac y~u t6 trong v~t la lung (tinh b&ng ).lglg v~t LL), 

k~t qua phan tich cho th~y trong s6 cac y~u t6 khao sat, ham lugng P, Pb va Fe c6 xu th~ 
phan b6 kha r5 va 6n dinh trong v~t la lung ctmg v6i SlJ bi~n d('>ng cua GQ mu6i (hinh 4) . 

Hinh 4 cho thAy: 

- Vao thang 5/2006 ham lugng P trong v~t LL giam h~n khi ra khoi cua song (tr~m 
2); vao thang 11/2006 ham lugng tuang d6i cao cua P trong v~t LL v&n dugc duy tri trong 
mQt khu VlJC nho g~n CUa song. 

- Trong ca 2 dqt khao sat ham luqng Pb trong v~t LL (y khu VlJC song luon luon cao 

va CO luc cac gia tri CaO cling dUQ'C g~p trong vinh. 

- Ham lugng Fe trong v~t LL luon luon giam trong vinh; tuy nhien, vao mua mua 
v~t LL t~i tr~m 7 cling c6 ham lugng Fe cao. 
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Ghi chu: M: tdng m¢t, D: tdng day; Cac s6 tt'r 1 adn 7 chi vi tri trq~m khao sat. 
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Chi chu: M tdng m¢t, D.· tdng c16y; Cac s6 ILl· I di n 7 chi vi tri trr;nn khao sat . 
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Hinh 4c: Tuang quan bi ~n a6i h:'un luqng Clta Fe trong v~t la ltrng (~tg/g) va OQ mu6i (%o) 
Chi ch~l: M· 1dng mat, D: tdng day; Cc7c sd lz'.r I c1dn 7 chi vi tri tr(lm khao sal. 
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2. Bi~n dBi ciia cac y~u t& trong moi trU'(rng tdm tich 

Nhin chung, tr~m tich t<:ti klm V\]'C song (tr<:tm 1 *) chu y~u la cat (ti l~ bun set trung 
binh la 7,2 %), t<:~-i khu V\]'C it chiu imh hua ng cua nu6c song Cai (tr<:~-m 5, phia Dong Bic 

dao Hon Tre) chu y~u la cat chua btm (til~ btm set trung binh la 28,5%). Ngugc 1<:~-i, cac 
tr<:~-m thu<)c klm V\]'C cua song va dQC ba bi~n vinh Nha Trang, tr~m tich chu y~u la bun 
chua cat (ti l~ bun set trung binh la 83,5%). K~t qua phan tich qua 2 dgt khao sat cho thfty 
cac y~u t6 dinh duang va kim lo<:~-i n~ng trong ph~n bun set cua tr~m tich thuang t~p trung 
cao han a khu V\fC trong song vacua song, ham lugng N hfru CO' va Fe cao han vao thang 
11/2006 trong khi cac kim lo<:ti khac khong CO S\]' khac bi~t r5 rang. 

Nhu da bi~t, cac v~t chAt la lung tu tv nhien cling nhu nhu·ng san ph~m keo t\} dugc 

hinh thanh trong moi truang nu6c se dugc ling dQng trong tr~m tich va chinh nhfrng d~ng 
V~t chftt nay quy~t djnh ham lugng chftt hfnt CO' va cac kim lo<:ti ho;;tt tinh trong tr~m tich 
(qua luQ·ng va thanh ph~n cua chung) .Vi v~y, d~ SO' b<) tim hi~u kha nang tich tl,l (ho~c tai 
sinh) ctm cac y~u t6 trong tr~m tich, cac qua trinh c6 vai tro quan trQng d6i v6i chftt lm;mg 
moi tnrang (nhftt la vao mtla kho, luc v~t chftt cung dp ttr cac song rftt it) , ham lugng cac 

y~u t6 trong ph~n bun set cua tr~m tich dugc so sanh v6i v~t 10' ltrng vao cac l~n thu m~u 
khac nhau (bang 1 ). 

Bang 1: Ham luQng tnmg binh cua cac y~u t6 (Jlg/g) trong ph~ btm set (BS) va v~t la lung (LL) 
--,.-- --

Y~u V~t Trl,lm Trl,lm Trl,lm Trl,lm Trl,lm Trl,lm Trl,lm Trl,lm Trl,lm Trung 

t6 li~u I* 2 2* 3 3* 4 5 6 7 binh - - ·-- -- t-·-- ---- - · 
Pts BLm set 96 1.8 650.5 479.0 322.5 474.2 329.6 448 .9 335.0 399.8 961.8 -----r---- - - - -- - -r---- ·- 1----- - - -·----- - ----- - --

La lt:rng - 289.7 249 196.2 273.2 172.5 160 150.1 148 .1 205 -
Ti I¢ BSILL - 2.25 1.92 1.64 1.74 1.91 2.81 2.23 2. 70 2.15 - r----· 

Nh' Bun set 1873. 1873 936 843 881 1556 538 790 510 857 
· t---t-----· 

La lu·ng - 466 334 295 321 260 277 269 255 309 +--- - - t- -----
J_j_ l¢ BSILL_ - 2.0 1 2.53 2.99 4.85 2.07 2.85 1.90 3.36 2.82 --- r-- ·--·- - ·---- ~----- -- - - - ·- -----

Zn BLm set 68.4 55.5 48.8 33 .8 42.6 38.8 47.3 39.3 38.3 45 .9 
f----- - - - ·- --- --1----- - ---- f---··- t------ ----

Lu lu·n_g__ - 115.0 60.4 60 .1 43.6 85.4 45.0 49.0 59.1 64.7 ---- - - -- - ·-- ·--- --- -
Ti /¢ BSILL - 0.48 0.81 0.56 0.98 0.45 1.05 0. 80 0.65 0.72 

··- - --- ·----- - - -- -- - - - -- · ---
Cu Bun set 14. 5 10.4 8.6 6. 7 7.2 6.4 10.9 7.8 7.4 8.9 

1-· t-- ---1---- - f---· -·-- c---· 

Lu 1i:rng - 71.5 51.0 38 .4 38 .1 48.3 32.4 38.1 48 .9 45.8 
- r-· 

Ti 1¢ BSILL - 0. 15 0.17 0.17 0. 19 0. 13 0.34 0.20 0.15 0.19 

Pb Bun set 39.9 33 .8 31.3 20 .4 29.3 24 .9 32 .1 37.8 41.2 ~2" 
- - ---· -~ 

Lu li:rng - 42 .9 48.0 17.3 28.4 36.8 33.4 35.3 31.0 34.1 -- . --- --
Ti I¢ BS/LL - 0.79 0.65 /.18 / .03 0.68 0.96 / .07 1.33 / .0 

·-- f----·----t---

Fe Bun set 2680~ 13944 15730 10075 12445 1131 4 14352 12959 11799 14380 .. 

La lt:rng - 9478 3272 3489 3658 1857 2046 2211 4122 3767 
·---- t--·- - · +- --·- · 

Tile BSIL L - 1.47 4.81 2.89 3.40 6.09 7.01 5.86 2.86 4.30 . -- ------~---···--·--- . --'------- · ·------~-----
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Cac d~n li~u trong bang I cho thAy kha nang l~ng dong trong tdm tich vinh Nha 

Trang cua cac ch~t dinh duang kha 16n (ti 1~ N va P trong ph~n bun set cua tr~m tich so 

v6i trong v?t la lung luon 16n han 1). Cac kim lo~i Fe va Pb cung c6 kha nang nay rAt 16n 

so v6i Zn va Cu. Hi~n tm;ng nay m(>t ph~n Ia do V\IC nu6c trong thai gian nghien cll"U kha 

phong phu oxy hoa tan (DO ttr 4,95 d~n 6,31 mg/1) va pH kha cao (tu 7,34 - 8,22) va vi 

v?y cac cac v?t chAt tu tv nhieri cung nhu nhung san ph<im keo t\1 duqc hinh thanh trong 

moi truang mr6c (vi d\1 phosphate thuang t:;to ra k~t ttla va cac phan tu hfru ca thuang hftp 

ph\1 vao cac keo tl,l xuftt phat tu k~t ttla hidroxit kim lo:;ti Fe, Mn .. ) duqc l~ng dong va tich 

luy chu y~u trong tr~m tich, hi~m khi ph6ng thich tra l~i moi truo·ng mr6c (Maria, 1991 va 

Balls, 1992). Pb cling t:;to ra cac sunfat chi dt b~n. 

IV.KETLU~N 

Ttr cac k~t qua neu tren c6 th€ dua ra m(>t s6 k~t lu~n nhu sau: 

Sg thay d6i ham luqng Clla v~t la ltrng va cac y~u t6 cho thfty N, P, Pb va Fe duqc 

l~ng dong chu y~u trong klm Vl,fC song (t'Lr d~p ngan m~n Xuan Phong tr6 xu6ng) va lan 

c~n Clra song, khu Vl,fC nay CO tht\ ma r(>ng han trong di~u ki~n mua lu do ph~m Vi anh 

huang cua mr6c song 16n han. 

V?t li~u l~ng dong m(>t ph~n c6 ngu6n g6c tv nhicn (da c6 m~t ngay trong nu6c 

song), m(>t ph~n duqc t:;to ra do qua trinh t:;to keo t\1 trong klm vvc c6 s~r ti~p xuc giu·a 

nu6c song va nu6c bit\n. Cac y~u t6 lien quan d~n qua trinh nay chtl y~u la N, P, Pb va Fe . 

Sg trao d6i v~t chftt gifra cac pha HT va LL khong tht\ hi~n ro net va chi nh~n th~y 
duqc trong tmang hqp cua Pb; kim lo:;ti nay c6 kha nang duqc cung cftp ttl' ca 2 ngu6n 

nu6c song va khong khi. 

Kha nang tich luy trong tr~m tich c1b N, P, Pb va Fe trong tr~m tich kha 16-n. Vi~c 
xay dvng d~p ngan m~n Xuan Phong c6 th€ lam tang Sl,f tich t\1 cac chit gay 0 nhi~m nay 

trong ph:;tm vi day song. 
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BEHAVIOUR OF NUTRITIVE ELEMENTS AND HEAVY METALS IN CAl 

RIVER MOUTH AND NHA TRANG BAY 

LE THI VINH, PHAM VAN THOM, NGUYEN HONG THU, 

DUONG TRONG KIEM AND PHAM HUU TAM 

Summary: The behaviour of nutrients (N and P) and heavy metals (Zn, Cu, Pb and Fe) 
was investigated of Cai river mouth and southwest side of Nha Trang Bay. The acquired 

results showed that: 

P, Pb and Fe total concentrations decreased noticeably in sea water area while N 

decreased insignificantly. They were mainly accumulated in river (lower Xuan Phong dam) 

and nearby Cai river mouth. This area could be expanded in flooding period . Contrarily, Zn 

and Cu rarely participated in the formation of floes (they mainly existed in dissolved phase) . 

Deposited materials were derived fl"om natural sources and substances formed when 
flocculation occurs in the freshwater-saltwater transition area. They were mainly N, P, Pb and Fe. 

Material exchange between dissolved and suspended phase was found only in the case ofPb. 

Nutritive elements and heavy metal contents in mud fraction of sediment were higher 

in river and river mouth area. Deposition rate of N and P was rather high. in Nhatrang bay. 

Among the heavy metals , Fe and Pb were higher accumulation rate in comparison with Cu and 

Zn. The building of Xuan Phong dam of salt prevention can increase the accumulation of these 

contaminants in river bed sediment. 
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