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TIM HIEU KHA NANG LAM GIAM 6 NHIEM MQI TRUONG NlTOC 
CUA 3 LOAI VI TAO CHLORELLA SP., PLATYMONAS SP. VA 

NANOCHLOROPSIS OCULATA 

LE THI PHUONG 

Nhd xuat bdn Giao due Viet Nam 

PHAN VAN MACH 

Vien Sinh thdi vd Tdi nguyen sinh vgt 

MAI SY TUAN 

Dgi hpc Suphgm Hd Npi 

Nude ta cd Igi the vdi dudng bd biln keo dii, vi viy, phong trio nudi trdng thuy sin ven 
bien ngay cing phit triln manh. Tuy nhien, ben canh cic Igi ich kinh te dem lai tir nghi nudi 
thuy sin thi viec nudi thuy sin dang bgc Id nhilu tdn tai vl djch bpnh, die biet la tinh frang d 
nhiem mdi trudng nude. Vi viy, van de cip thilt la phii nghien curu dh dua ra cac bien phip 
nham lim giim muc dp d nhiem ciia nude trong cic dim nudi tdm. Trong sd cic phucmg phip 
sinh hpc dang dugc nghien cim, su dung tao hip thu cac chit nita, phospho vi cacbon... cung la 
mpt trong cic bien phip de xu Ii d nhiem mdi trudng nude do nudi trdng thuy sin. 

Tao la sinh vat ty dudng, chiing su dung CO2 hoic C03^' lim ngudn cacbon va su dung cic 
muoi phospho (PO4 "), mudi nita (NH4* ) de ciu tao nen te bio dudi tic dung ciia inh sing. 
Trong nude, tio hap thu cic chit dinh dudng dl tdng hgp cic chit hiru ca lim tang sinh khoi vi 
thai oxy. Qua tim hieu cho thay: 3 loai tio Chlorella sp.,.Platymonas sp. va Nanochloropsis 
oculata cd kha nang thich img rdng, de nudi va cd the lam sach nude khi hieu qui. Vi viy, 
chiing tdi tap trung nghien ciiu khi ning lim giam d nhiem mdi truong ciia 3 loai tio nay trong 
dieu kien phdng thi nghiem. 

L PHUONG PHAP NGHIEN CULl 

1. Dja diem va thdi gian 

Cac thi thi nghiem deu dugc thyc hien d Phdng Sinh thai mdi trucmg nude thudc Vien Sinh 
thai va Tii nguyen sinli vit. Tien hanh nghien cim trong 6 thing, tir thing 1/2009 den thing 
6/2009. 

2. Doi tirgng 

3 loii tio Chlorella sp., Nanochloropsis oculata vi Platymonas sp. dugc nudi trong cac be 
kinh trong sudt, tai phdng thi nghiem dinh gii khi nang lam giim cac chi tieu P04^', NO3", 
NH4̂  trong nude. 

Bdng 1 

Thanh phan cac Id thi nghipm 

Lo thi 
nghiem 

1 

11 

III 

Ham lugng PO4' 
(mg/l) 

0,6 

1,2 

1,8 

Ham lugng NO]" 
(mg/l) 

0,8 

1,6 

2,4 

Hara lupng NH4* 
(mg/l) 

0,2 

0,4 

0,8 
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3. Phuong phap 

Tao gidng dugc nudi giir trong mdi tradng Walne's medium. Tiln hanh nhan giong Tao tren 
3 mdi trudng khic nhau la: mdi trudng Walne's medium; mdi tradng Benecke's medium ; moi 
frudng 1/2 medium (pha trong nude biln nhan tao). Nudj tao trong dung dich nude bien nhan 
tao vdi do man 18 - 20%, bd tri 3 Id thi nghiem vdi mdi loii tao (moi cdng thiic thi nghiem 
dugc lap lai 3 lin) (bang 1). 

Sau 5 ngay, 10 ngiy vi 20 ngiy nudi, tiln hinh dim sd lugn__g tl bio tao cd trong I ml dich 
nudi, ddng thai, phan tich cac chi tieu P04^", NO3", NH4'' frong mdi be nudi. 

n . KET QUA NGHIEN ClTU 

1. Mpt so dac diem cua ba loai vi tao nghien ciru va sy bien dgng so lugng tao trong 
cac Id thi nghipm 

1.1. Mgt so dac dilm cua ba loai vi tao nghien ciiu 

Lodi Chlorella sp. thudc hg Oocystaceae, bd Chlorococcales, ldp Chlorophyceae, ngirih tao 
Luc - Chlorophyta. T I bao don dgc, trdn hay oval, mang mdng, ddi khi phu chit nhiy. Thi miu 
mot, dang vdng dai, ciu, bin hinh chen. Cd nhan vi cic khdng bao. 

Lodi Platymonas sp. thudc ho Prasinocladales, bd Chlorodendrales, ldp Prasinophyceae, 
nganh tio Luc - Chlorophyta. T I bao hinh elip, vich mdng, cd 1 thi miu gin vich. Sdng dan 
ddc, sinh sin vd tinh bing bio tu sinh frudng. 

Lodi Nanochloropsis oculata thudc hg Monodopsidaceae, bo Eustigmatales, ldp Eustigmatophyceae, 
nganh Eustigmatophycophyta (tao ddng bao tir cd diem mat). 

Platymonas sp., Chlorella sp. vi Nanochloropsis oculata la 3 loai cd kich thudc nhd nhung 
cd khi nang thich img rgng, de nudi va tang sinh khdi rat nhanh. Chiing cd la mgt trong sd 
nhimg loai tio cd gii tri trong nudi trdng thuy sin, Ii ngudn thiic an frrai cung cap cho tdm, vpm 
xanh va nhilu loai thuy sin khic. Die biet, chiing la mot trong sd it loii cd tilm nang 1cm trong 
sin xuit gidng, cd thi dimg lim thirc in frong giai doan iu trimg cua nhieu loii thuy sin khic nhau. 

1.2. Sy bien dpng so lug^ng tao trong cac Id thi nghipm 
Bdng 2 

Sy bien dgng so lugng tao Chlorella sp. (lO' TB/ml) 

Lo thi nghiem 
I 
11 
III 

Ngay dau 
8,4 
8,4 
8,4 

Sau 5 ngay 
9,929 
10,739 
9,562 

Sau 10 ngay 
16,124 
14,643 
15,835 . 

Sau 20 ngay 
19,573 
22,267 
23,758 

Trong ci 3 Id thi nghiem, tao Chlorella deu phit trien tdt va gia tang sd luong. Tio phit trien 
manh nhat d Id III vdi 23,758. 10̂  tl bio tao/ml sau 20 ngiy, kem nhit d Id II. 

Bdng 3 

Sy bien dpng so lugng tao Platymonas sp. (10^ TB/ml) 

Lo thi nghipm 
1 
11 
111 

Ngay dau 
6,3 
6,3 
6,3 

Sau 5 ngay 
7,291 
10,739 
8,614 

Sau 10 ngay 
11,134 
17,312 
14,857 

Sau 20 ngav 
15,986 
19,247 
24,239 
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Trong ci 3 Id thi nghiem, tao Platymonas sp. deu phit trien vi gia tang sd lucmg. Tio phat 
triln nhanh nhat d Id III vdi 24,239. IO"*, Id I, II tio phit trien kem ban. 

Sy bien dpng so lupiig tao Nanochloropsis oculata (lO' TB/ml) 

Bdng 4 

Lo thi nghifra 

1 

11 

III 

Ngay dau 

5,8 

5,8 

5,8 

Sau 5 ngiy 

24,326 

31,167 

35,284 

Sau 10 ngay 

30,364 

56,736 

63,289 

Sau 20 ngay 

45,192 

64,685 

65,237 

Trong ci 3 Id thi nghiem, tio Nanochloropsis oculata deu phit trien vi gia ting sd lugng. 
Tao phit trien nhanh d Id II vi III, d Id I tio phit trien kem hon. 

Tdc do ting sd lucmg cua tio Chlorella sp., Nanochloropsis oculata va Platymonas sp. cao 
nhit la d Id thi nghiem III. d Id thi nghiem III, sy bien ddng sd lugng 3 loii tio nhu sau: sd 
lugng tl bio tio Nanochloropsis oculata ting nhanh hon tio Chlorella sp. va Platymonas sp. 

2. Cac chi tieu NO3", NH4^, P04^" 

* Hgp chit nitrogen gom ba chat chinh: amonia, nitrit va nitrat. 

- Amonia Ii sin pham khoing hoi diu tien ciia cic chit hiru co, amonia cd the dugc thyc 
vat phii du hip thu trong qui trinh quang hgp hoac bi dxy hoi tao thanh mudi nitrit va nitrat 
dudi tic dung cua vi sinh vit ggi Ii qua trinh nitrat hoa. Trong nude, amonia thudng tdn tai d 
hai dang khi NH3 va NH4*. Amonia d dang NH4* khdng giy dgc cho thuy sinh vat trir ham 
lugng qui cao, nude bj d nhiem, cdn dang NH3 Ii chit giy ddc cho tdm, ci. 

- Nifrit (NO2"): Rit cin thilt cho boat ddng song cua thyc vat phii du, N02' thucmg tdn tai d 
dang trung gian vi ham lugng trong nude rat thip. 

- Nitrat (NOs') Ii sin phim cudi cimg ciia sy khoing hoi cic chit hifu ca cd chua nita, 
nitrat cin thilt cho sy phit triln ciia thyc vat phii du, nhung khi ndng dp nitrat trong ao nudi cao 
thi mdi trudng bj phi dudng vi bi nhiem bin. 

Trong mdi trudng nude, mdi quan he giira NH4\ NH3, NO2", N03' cd tinh lien tuc vi chit 
che vdi nhau: 

Nitrosomonas bacteria 

NH3 >N02" 
Nitrosomonas bacteria • 

NO2" > NO3" 
* Phosphat Ii chat dinh dudng cin cho sy phit triln cua rong, tio. Cimg vdi nita, phosphat 

la nguin dinh dudng cin thilt dl tham gia ciu tnic nen tl bao ca the mdi. Phosphas trong nude 
tin tai d 3 dang khic nhau nhung P04^' de dugc thyc vat va vi tio ddng hoi. Tuy nhien, nhu cau 
ciia tio doi vdi P04^" cd gidi ban, nlu him lugng P04^" ting cao qui thi boat ddng sdng cua tio 
nay ciing bj dinh tre. 

3. Anh hudng ciia tao Chlorella tdi sy bien dpng cac chitieu PO4'", NO3", ^Ylt 

Sy thay ddi him lugng cic chit him ca PO4'", NO3", NH4' frong cic Id thi nghipm theo thdi 
gian: sau 5, 10 vi 20 ngiy nudi dugc the hipn d bang 5. 

Qua bing 5 cho thiy ham lugng cic chit him ca P04^', NO3" , NH4' trong nude giim mpt 
each ding kl trong cac Id thi nghipm. 
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Bdng 5 

Sy thay ddi ham lugng cac chat huTi cff P04^", NO3", NH4* (mg/I) 
trong cac Id thi nghipm sau cac thdi gian khac nhau 

Chi tieu 
(mgA) 

P04^-

NO3" 

NH4* 

Lothi 
nghifm 

I 
II 

m 
I 
II 

m 
I 
II 
in 

Ngay dau 

0,6 
1,2 
1,8 
0,8 
1,6 
2,4 
0,2 
0,4 
0,6 

Sau 5 ngay 

0,514 
1,096 
1,579 
0,710 
1,454 
2,110 
0,157 
0,372 
0,547 

Sau 10 
ngiy 
0,442 
0,725 
1,211 
0,423 
0,936 
1,316 
0,131 
0,214 
0,321 

Sau 20 
ngay 
0,315 
0,546 
0,764 
0,357 
0,585 
0,798 
0, 115 
0,178 
0,179 

Hifu qua 
(%) 

47,50 
54,50 
57,56 
55,38 
63,44 
66,75 
42,50 
55,50 
70,17 

- Vcri chi tieu P04^": Hieu qua xur Ii cao nhit d Id III dat 57,56% sau 20 ngiy (hi 1,8 —> 
0,764 mg/l). Id II, UI hipu qui xir Ii kem hem. 

- Vdi chi tieu NO3": Hipu qui xir Ii cao nhit d Id III dat 66,75% sau 20 ngiy (tir 2,4 —>• 
0,798 mg/l), thip nhit d Id I vdi 55,38%. 

- Vdi chi tieu NH4'': Hipu qua xu 11 cao nhit d Id III dat 70,17% sau 20 ngiy (tir 0,6 —>• 
0,179 mg/l), thip nhit d Id I chi \m 42,50%. 

Trong mdi Id thi nghipm, him lugng cic chat hiiu ca gay d nhilm giim dan sau 5 ngay, 10 
ngay vi 20 ngay cimg vdi sy tang len cua so lugng te bio tio Chlorella. 

4. Anh hudng ciia tao Platymonas sp. tdi sy bien dpng cac chi tieu P04^", NOs', NH4* 

Bdng 6 

Sy thay doi ham lugng cac chat hiru ca P04^", NO3', NH4* (mg/I) 
trong cac Id thi nghipm sau cac thdi gian khac nhau 

Chi tieu 
(mg/l) 

P04'-

NOj-

NH4'' 

Lothi 
nghiem 

I 
II 

m 
1 
II 

m 
I 
11 

m 

Ngay dau 

0,6 
• 1,2 

1,8 
0,8 
1,6 
2,4 
0,2 
0,4 
0,6 

Sau 5 ngiy 

0,514 
1,095 
1,632 
0,721 
1,478 
2,265 
1,182 
0,321 
0,542 

Sau 10 ngiy 

0,369 
0,890 
1,443 
0,624 
1,237 
1,532 
0,154 
0,225 

- 0,325 

Sau 20 ngay 

0,315 
0,627 
0,578 
0,396 
0,768 
0,865 
0,125 
0,154 
0,218 

Hifu qua 
(%) 

47,50 
47,75 
67,89 
50,50 
52,00 
63,96 
37,50 
61,50 
63,67 

Sy thay ddi ham lugng cac chit him ca P04^", NO3", NH4'" trong cic Id thi nghiem theo thdi 
gian: sau 5, 10 va 20 ngay nudi. Kit qui thu dugc thi hipn d bang 6. So luang cua tio 
Platymonas sp. tang dan sau 5, 10, 20 ngiy, theo dd, ham lugng cic chit bin? ca cung giam mpt 
cich ding ke. 

- Vdi chi tieu PO4 ": Sau 20 ngiy thi nghipm, ciing vdi sy tang trudng ciia tao, ham lugng 
ciia phospho giam d tat ca cic Id thi nghipm nhung miic do giim d cic Id thi nghiem khac nhau. 
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Ham jugng P04^' giim nhanh nhit d Id 111, Xu 1,8 -^0,578mg/I, hieu qua xir Ii dat 67,89%, sau 
do din Id II (hieu qui xir Ii 47,75%), Id I thip nhit (hieu qui xir Ii 47,50%). 

- Vdi chi tieu NO3': Him lugng NO3" cung giim xuong dang kl, hieu qui xir Ii cao nhit d 
16 III vdi 63,96% sau 20 ngay (tir 2,4 -^ 0,865mg/l). (3 Id 1 va II hieu qui xir Ii deu dat tren 
50%. 

- Vdi chi tieu NH4^ : Trong qua trinh thi nghiem, ham lugng NIL,* da giam d ci 3 Id I, II vi 
III. Ld III, hieu qui xir Ii cao nhit dat 63,67% (giim tir 0,6 —>• 0,218mg/I) sau 20 ngiy. 

Ham lugng ca 3 chat hiru ca giam manh nhit d Id thi nghiem III do d Id niy tao Platymonas sp. 
phat triln tdt nhit. Tio hip thu cac chit hiiu ca dl ting sinh khdi cho minh dong thdi lam giim 
nong dp cic chat niy trong mdi tmdng, gdp phin xir Ii d nhilm. 

5. Anh hudng ciia tao Nanochloropsis oculata tdi sy bien dpng cac chi tieu PO4'', 
NO3, NH4* 

Sy bien ddng cic mudi dinh dudng trong nude dudi tic dung ciia tio Nanochloropsis 
oculata dugc the hipn d bing 7. 

Bdng 7 

Sy thay doi ham lugng cac chat hiru ca P04^", NO3", NH4* (mg/l) 
trong cac Id thi nghipm sau cac thdi gian khac nhau 

Chi tieu 
(mg/l) 

P04^" 

NO3" 

NH4* 

L6 thi 
nghifm 

I 
11 
III 
I 
II 
in 
I 
11 
in 

Ngay dau 

0,6 
1,2 
1,8 
0,8 
1,6 
2,4 
0,2 
0,4 
0,6 

Sau 5 ng iy 

0,517 

1,100 

1,628 

0,658 

1,427 

2,253 

0,186 

0,321 

0,500 

Sau 10 ng iy 

0,329 

0,865 

1,324 

0,439 

1,086 

1,865 

0,152 

0,223 

0,348 

Sau 20 ng iy 

0,219 

0,432 

0,571' 

0,297 

0,542 

0,727 

0,101 

0,156 
0,221 

Hifu qua 
(%) 

63,50 
64,00 
68,28 
62,88 
66,13 
69,71 
49,50 
61,00 
63,17 

- Vcii chi tieu P04''": Hipu qui xu Ii cao nhit d Id III dat 68,28%, Id 1, 11 hipu qui xu Ii deu 
dat tren 60% sau 20 ngiy thi nghiem. 

- Vdi chi tieu NO3": Ci 3 Id thi nghipm, hipu qui xu Ii diu dat tren 60%, cao nhat d Id III vdi 
69,71% sau 20 ngiy thi nghiem. 

- Vdi chi tieu NH4*: Ham lugng NH4"' giam manh nhit d Id 111 sau 20 ngiy (tir 0,6-
>0,221mg/l), hieu qui xu Ii dat 63,17%). 

Nhu vay, Id thi nghiem III vin la Id dat hipu qua xir Ii cao nhat vdi ci 3 chit hiru ca. 

Su ting tmdng cic te bao tao sau 5, 10, 20 ngiy nudi da loai dan cac chat huu ca ra khdi 
nude d nhiem, hipu qui xu Ii khi cao. Kit qui kha quan niy mgt lan niia khing dinh vai trd ciia 
tao trong vipc lim giim d nhiem. 

m . KET LUAN 

Cic thi nghipm vl khi nang lim sach nude ciia tao cho thiy : 

- Chlorella sp., Platymonas sp. va Nanochloropsis oculata diu phit friln tot frong mdi 
tnrdng giau chit him ca: Trong ca 3 Id thi nghipm, tio Nanochloropsis oculata deu phit trien vi 
gia ting so lugng. Tio phit triln nhanh d Id II va HI, d Id I tio phit frien kem hem. 
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- Ham lugng cac chit hiru ca nita, phospho trong nude anh hudng den tdc do phat friln va 
khi ning lam sach nude cua tio. 

- Ca ba loai tio diu cd khi nang lam sach nude. Ham lugng cic chat him ca trong nude 
giim ding ke sau thdi gian nudi tio. 

- Tdc do lam sach nude ting din tir: 5 ngiy -> 10 ngiy -> 20 ngay. 

- d thdi gian 20 ngay, tdc do lam giim cac chi tieu :cua Chlorella la: P04^ cd the dat tdi 
57,56%; NO3" cd thi dat tdi 66,75%; NIL,* cd thi dat tdi 70,17%); ciia Platymonas sp. la: PO4'" 
cd thi dat tdi 67,89%; NO3' cd thi dat tdi 63,96%; NH4* cd thi dat tdi 63,67%; cua 
Nanochloropsis oculata la: P04^" cd thi dat tdi 68,28%; NO3" cd thi dat tdi 69,71%>; NHi^cd thi 
dat tdi 63,17%). 

Nhu viy, trong 3 loii tio, Nanochloropsis oculata lam giim ham lugng P04^", N03'tdt nhat, 
Chlorella sp. lim giim giim ham lugng NIL,* tdt nhit. Vi viy, cd the de xuat md hinh nudi ghep 
nhieu loai tio dl dugc hipu qui xir Ii cic chat hiru ca tdt nhit. 
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STUDY ON THE ABILITY OF CHLORELLA SP., PLATYMONAS SP. AND 
NANOCHLOROPSIS OCULATA MICRC^ALGAE TO REDUCE WATER POLLUTION 

LE THI PHUONG, PHAN VAN MACH, MAI SY TUAN 

SUMMARY 

The culmre of algae including Chlorella sp., Nanochloropsis oculata and Platymonas sp. 
were earned out in laboratory with various concentrations of P04^", NO3" , NH4*. Analyzed 
results of the test show that Chlorella sp., Platymonas sp. and Nanochloropsis oculata develop 
in rich organic environment. In three experiments, they grow and increase in quantity. These 
three species of algae develop more quickly in the second and third test than in the fust 
experiment. Nitrogen and phosphoms content in the water influence the algae's development 
growth and ability to make water clean. These three algae have the ability to make water clean. 
Organic content in water is reduced significantly after nourishing algae. The speed to clean the 
water increases from 5 days to 10 days to 20 days. In 20 days, the rate to reduce the targets: 

+ Chlorella sp.: P04^'57.56%, NO3" 66.75% and NH4* 70.17%. 

+ Platymonas sp.: P04^"67. 89, %, NO3" 63.96% and NH4* 63.67%. 

+ Nanochloropsis oculata: P04^ 68.28%), NO3" 69.71%, andNH4*63.I7%). 

In summary, among three algae, Nanochloropsis oculata best dimmishes P04^", NO3 while 
Chlorella sp. makes NH4* decrease the most. A model is proposed for nourishing many kinds of 
algae together in order to get the best efficiency of organic treatment. 
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