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NGHIEN CUU KHA NANG PONG HOA NITO
O MOT SO LOAI THUY SINH VAT

Vii Thi Phwong Ngoan', Ping Thi Hwong Ha', Ph6 Thi Thay Hing®
Yviwong Pai hoc Ki thudt Y té Hai Duong,
) ] 2Truong Pai hoc Y Dwoc — PH Thdi Nguyén
TOM TAT
Hién nay, hé thong séng ngoi ¢ Viét Nam dang bi 6 nhiém dén muc bao dong. Ngudn nude bi 6
nhiém d3 tro thanh nguyén nhan gay anh huong nghiém trong dén stc khoe con ngudi dong thoi
anh huong dén chu trinh sinh - dia - hoa trong cac hé théng song. O nudc ta, nhitng nghién ctru
mg dung phuong phép sinh hoc trong xur Iy nudc 6 nhlem cling da duoc tién hanh. Tuy nhién,
nhitng nghién ctru veé kha nang xur 1y nude két hop & mot sé loai thily sinh vat chua nhidu. Vi vay,
nghién ctru dugc tién hanh nhim danh gia kha ning lam sach nito & mot s6 nhom loai thity sinh
vét trong phong thi nghiém. Trén co so do, dé xuat mot sb bién phap xur Iy moi truong nude mot
cach hiéu qua mang tinh bén viing. Nghién ciru st dung phuong phap pha day cac nong d¢ hoa
chat, phuong phap bb tri thi nghiém va phuong phép xir li s6 liéu. Céc két qua thu duoc nhu sau:
Kha ning dong héa nito ctia dc d4, dc van kém hon so véi béo tay, rau mudng, tao; hiéu qua dong
hoéa nito cao hon khi thir nghiém dong thdi nhém loai va kha ning dong hoa nito ting theo thoi
gian; ham lwong mudi NH,CI c¢6 anh huong dén kha ning dong hoa nito. Két qua nghién ctru nay
dong gop thém co sé khoa hoc nhim ning cao hiéu qua cong tac xir 1i nuéc 6 nhidm hién nay.
Tir kKhéa: dong hod; sinh vit; méi truong; 6 nhiém; dinh duong.
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ABSTRACT
Currently, the river system in Vietnam is being seriously polluted at an alarming level.
Contaminated water has caused serious effects on human health as well as biogeochemical cycle in
river systems. In Vietnam, researches on the application of biological methods in the treatment of
polluted water have been conducted. However, there are a few studies of water treatment
capability combined with some aquatic species. Therefore, the aim of this research is to assess the
ability of nitrogen uptake of different aquatic species in laboratory and propose methods of
sustainable wastewater treatment. Our research were used different levels of nitrogen method,
experimental design method and data processing method. The results of the obtained were as
following: The possibility of nitrogen assimilation of stone snail, screw snail is inferior to water
hyacinth, water spinach, algae; nitrogen assimilation efficiency is higher over time with the group
of five species; NH4CI contents affect on nitrogen assimilation ability of aquatic species. The
results of this study would be a scientific basic to improve the efficiency of treating water
pollution.
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1. Pat van dé

Tai nguyén nudc ndéi chung va tai nguyén
nudc mit néi riéng 1a mot trong nhimg yéu to
quyét dinh sy phat trién kinh té xd hoi cia
mot vung lanh thd hay moét qudc gia [1]. Hién
nay, h¢ thong séng ngopi & Viét Nam dang bi 6
nhiém dén muc bao dong. Pé xir Iy 6 nhiém
nudc mot cach cb hi¢u qud, nguoi ta cd thé sir
dung nhiéu phuong phap khac nhau nhu
phuong phap co hoc, hoa hoc, hoéa li, sinh hoc
[2]. Trong d6, phuong phap sinh hoc 1a kha
phd bién va dic biét c6 hiu qua trong linh
vue xtt Iy nudce thai chira nhiéu cht hitu co.
Str dung nhitng nhém thuy sinh vat cho qua
trinh xr 1y 6 nhiém dugc nghién ctu vi
phuong phap nay it tén kém, khong str dung
hoa chat nén khong giy 6 nhiém moéi truong
va tan dung dugc nguf)n sinh vat san co trong
mdi trudng. O nudc ta, nhitng nghién ciru Gmg
dung phuong phap sinh hoc trong xtr Iy nudc
6 nhiém ciing da duogc tién hanh. Tuy nhién,
nhitng nghién ctru vé kha nang xtr Iy nudc két
hop & mot sb loai thily sinh vat chua nhiéu [3,
4]. Do d6, nghién ctru dugc tién hanh nhim
cung cip thém co sé khoa hoc dé nang cao
hiéu qua cong tac xir i nudc thai, dap ung yéu
cau cép bach cta xa hoi trong ké hoach bao vé
moi truong nude dang bi 6 nhiém hién nay.

2. P6i twong va phwong phap nghién ctru
2.1. Déi twong nghién ciru

- Thyc vat thuy sinh:

+ Rau muéng (Ipomoea aquatica)

+ Béo tay (Eichhhornia crassipes)

+ Tao (Chlorella)

- Bong vat day:

+Oc vdn (Angulyagra polyzonata)

+ Oc d4 (Sinotaia aeruginosa)

Nguodn giéng tao duge cung cip bai by mon
Vi Tao, Phong Méi truong va Thuy sinh vat,
Vién Cong nghé va Méi truong (thudc Vién
Khoa hoc va Cong nghé Viét Nam). Cac mau

rau mudng, béo tay, bc d4, é¢c vin lay tai khu
vuc cau Pong Nién - Thanh phé Hai Duong
[5, 6].

2.2. Phwong phdp nghién ciru

2.2.1. Pha ddy cdc nong dg hod chdt

Dua theo tiéu chuin ndng d6 cho phép cua
cac doc to va dinh dudng véi nudi thuy san
ciia Bo thuy san dé pha cac nong d6 mol
(Cn). Diy ndng d6 chat thir nghiém NH,CI
tinh theo téng nito: 2,0 mg/l - 4,0 mg/l - 6,0
mg/l.

2.2.2. Phurong phdp bé tri thi nghiém

B6 tri 3 bé thi nghiém (twong tmg véi 3 16)
cho 3 néng d6 khac nhau cuna NH,CI (2,0 mg/I
- 4,0 mg/l - 6,0 mg/l). Kich thudc bé 30 cm x
rong 20 cm x cao 20 cm. Nudc dung thi
nghiém l4y tir ngudn nudc may da dwa vao bé
16n dé mot s6 ngay cho thi nghiém khong bi
anh hudng cua cc chét sat trung nudc. Thé
tich nudc mdi bé 1a 6 lit. Duing may suc khi
Model BOSS - 9500 dé dam bao lugng oxi
hoa tan trong cac bé nudi. S6 luong ca thé
trong moi bé khi bat dau thi nghiém 1a: mat
do tao 1a 56.10° ca thé/lit/ bé, 3 con bc da, 3
con b¢ van, khdi lwong béo va rau 1a 0,3 kg.
Mbi thi nghiém duoc nhéc lai 3 lan. Sau 24
gio, 48 gid, 72 gid va 96 gid nudi tién hanh
dém s6 lugng ca thé tio c6 trong Iml trén
budng dém Goriaev dé theo ddi sy bién dong
mét do tao trong cac 16 thi nghiém, dong thoi
phan tich ham lwong NH," trong mdi bé nudi
sau 24 gio, 48 gio, 72 gio va 96 gio nudi.
2.2.3. Phuong phdp xit Ii 56 liéu

Céc sb liéu sau khi thu thap duoc xtr i bang
phuong phap xac suit thong ké toan hoc trén
phan mém Microsoft Excel.

3. Két qua va thao luin

3.1. Thir nghi¢m déi véi oc dd, oc vin

Két qua thi nghiém danh gia sy thay d6i ham
lugng nito qua 96 gio & b¢ da va ¢ van dugce
trinh bay trong bang 1.
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Bang 1. Sy thay doi ham lwong nito qua 96 gio & 6¢ dd va éc vin

Lo Co ban i — Sau 24 gio _ Sau 48 giv _ Sau 72 giv _ Sau 96 gio
TN  (mg/l) (n“]ﬂg m H(%) (n“]”g m H(%) (n"\]/lg n H(%) (n;”g n H(%)
| 2,000 (l):gééi 4,43 (1):3%1 10,67 ég% 22,43 é:g% 26,63
I 4,000 gg%i 0,83 g:g‘llgi 3,93 ggég 17,26 gggj 24,17
M 6,000 gggﬁi 0,04 gggi 0,71 gg% 3,20 3(2)‘1‘15 12,66

Qua bang 1 cho thidy ham luong NH," trong nuéc giam dan dong nghia véi hiéu qua dong hoa
nito tang dan sau 24 gio, 48 gio, 72 gio, 96 gio. Ham luong mu6i dinh dudng trong nudce ¢ cac 16
thi nghiém c6 anh hudng dén kha nang lam sach nudc cua hai loai 6c trén. Cu thé 1a: Sau 96 gio
thir nghiém véi NH4Cl, 16 thi nghiém I ¢6 hiéu qua xur 1i (H %) cao nhat, sau d6 1a 16 s6 II va cu6i
cung 1a 16 so6 II1, hiéu qua xr i nito trung binh dat 21,15%.
3.2. Thir nghiém doi véi tio Chlorella
Két qua thi nghiém danh gia sy bién dong mat d6 tao Chlorella qua 96 gi duoc trinh bay trong
bang 2.

Bang 2. Su bién déng mdt do tao Chlorella qua 96 gio

Lo Mt dd tio (10° ca thé/lit)
TN Ngay dau Sau 24 giv Sau 48 givr Sau 72 giv Sau 96 gid
I 56,00 60,83 + 1,80 68,02+ 1,12 7543+ 256 91,64 +1,13
I 56,00 57,98 + 1,74 61,08+ 1,05 72,58 + 2,94 90,20 + 1,99
I 56,00 67,21+ 1,45 68,81+ 1,65 78,59 + 3,56 88,82+ 1,70

Qua s6 bang 2 cho thiy ca 4 16 thi nghiém, tao Chlorella déu sinh truong tot va gia ting sb luong.
Mat d6 tao ¢ 16 II ting nhiéu nhéat do nong d6 mudi trong 16 nay thuan loi cho kha niang sinh
trudng va phat trién cia tao, 16 I thap nhat do ndong d6 mudi trong 16 nay khéng thuan loi cho kha
nang sinh truong va phat trién cua tio. Cling v4i sy phat trién s lwong cua tao thi chat luong
nudc trong cac 16 thi nghi€ém dugc cai thién mot cdch nhanh chong.

Két qua thi nghiém danh gi4 sy thay doi ham lugng nito qua 96 gid & tao Chlorella duoc trinh
bay trong bang 3.

Bang 3. Su thay doi ham lwong nito qua 96 gio: & tdo

. Cm ban Sau 24 gi¢ Sau 48 gi¢ Sau 72 gi¢ Sau 96 gio
Lo 4w Cu Cu Cu Cwm
0, 0, 0, 0,
™ mgmy  mgny PO gy HOO gy HOO gy HOO
1,900 = 1,751 + 1,45+ 1,41+
| 2,000 0,005 5,00 0.004 12,45 0.014 27,42 0.011 29,42
3,950 3,761 3,21+ 2,98+
1] 4,000 0,010 1,24 0.011 5,98 0.010 19,74 0.012 25,48
5,995 + 5,940 =+ 5,71+ 5,14+
11 6,000 0,003 0,08 0,003 1,00 0,007 4,81 0,006 14,30

Qua bang 3 ta thiy ¢ ca 3 16 thi nghiém, ham luong NH," trong nudc déu duoc loai dan ra khoi
nudc tuong Gmg voi hiéu qua dong hoa nito ting dan. Ham lugng mubi dinh dudng trong nude &
cac 16 thi nghiém c6 anh hudng dén kha ning lam sach nudc cua tao Chlorella, dong thoi két qua
thu dugc vé hidu qua dong hoa nito phi hop vai tde do phat trién va tang sb lwong tio Chlorella &
mdi 16 thi nghiém da nghién ctru & phan trén. Cu thé 1a: Sau 96 gio thir nghiém véi NH,CI thi 16
thi nghiém I dat hiéu qua déng héa nito cao nhét, sau d6 13 16 thi nghiém II, cudi cung la thi
nghiém III, hiéu qua ddng hoa nito trung binh sau 96 gio dat 23,07%
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3.3. Thir nghiém déi véi béo tiy

Qua bang 4 duéi ddy cho thdy & ca 3 16 thi nghiém, ham lwong NH," trong nuéc déu duoc loai
dan ra khoi nudc twong tmg voi hidu qua dong hoa nito ting dan. Ham lwong mubi dinh dudng
trong nudc & cac 16 thi nghiém c6 anh huong dén kha nang lam sach nudc cia béo tay. Cu thé 1a:
Sau 96 gio thir nghiém véi NH,CI thi 16 thi nghiém I dat hiéu qua dong hoa cao nht, tiép theo 1a
16 thi nghiém 11, cudi cung la 16 thi nghi€m III, hi€u qua déng hoéa nito trung binh sau 96 gio dat
23,19%.

Bang 4. Sy thay doi ham lieong nito qua 96 gio' & béo tdy

R Cwm ban Sau 24 gio Sau 48 gio Sau 72 gio Sau 96 gio
Lo 4w Cu Cu Cu Cwu
0, (0) 0, 0,

™ mgn  mgn MO gy HOO gy HOO gy RO
1,903 =+ 1,754 =+ 1,46+ 1,41+

| 2,000 0.004 4,87 0,012 12,30 0.005 26,97 0,015 29,52
3,945 + 3,759 + 3,21+ 2,97+

I 4,000 0.005 1,38 0,011 6,03 0.021 19,63 0.012 25,68
5,994 + 5,938 + 5,70+ 5,13+

1 6,000 0.003 0,10 0,008 1,04 0.011 4,86 0,009 14,37

3.4. Thir nghiém doi véi rau muéng
Két qua thi nghiém danh gia sy thay d6i ham luong nito qua 96 gid & tao rau mudng duge
trinh bay trong bang 5.
Bang 5. Su thay doi ham leong nito qua 96 gio' 6 rau mudng

Cwm Sau 24 gio Sau 48 giv Sau 72 gio Sau 96 gio

Lo X

™N gy OO ey MO oy MOy HOY
! 2,000 éggg * 500 éggg * 1003 égig 27,42 égig 28,08
I 4,000 818‘1‘2 14 g:gig 577 ggég 19,52 (2):8(8);5 25,45
- 6,000 g:ggi * 012 818‘1“2‘ * 0,94 ggég 4,79 g:(l)g;; 14,27

Qua bang 5 cho thdy ca 3 16 thi nghiém, ham lugng mubi NH," trong nuéc ciing ting dan, do d6
hiéu qua ddng hoa nito ting din. Ham lwong mudi dinh dudng trong nudc & cac 16 thi nghiém cé
anh huéng dén kha nang lam sach nudc cta rau mudng. Cu thé la: Sau 96 gid thir nghiém véi
NH,C], 16 thi nghiém I dat hiéu qua dong hoa cao nhat, tiép theo 1a 16 thi nghiém II, cubi cing 1a
thi nghiém 111, hiéu qua dong hoa trung binh sau 96 gio dat 22,9%.
3.5. Thir nghiém doi véi hén hop oc dd, dc van va tio

Két qua thi nghiém danh gia sy thay d6i ham lugng nito qua 96 gid & ¢ da, ¢ van va tao
duoc trinh bay trong bang 6.

Bang 6. Su thay doi ham liwong nito qua 96 gio & oc da, ¢ vin va tdo

o Cwm ban Sau 24 giv Sau 48 gi¢ Sau 72 gi¢ Sau 96 gio
Lo dé‘iu CM CM CM CM
0, 0, 0, 0,
™ mamy  mgmy PO gy HOO (mgny  HOO gy HOO)
1,900 * 1,742 =+ 1,41+ 1,31+
| 2,000 0,006 5,00 0,014 12,90 0,003 29,47 0.023 34,03
3,910 + 3,700 3,12+ 2,26+
I 4,000 0.006 2,25 0,029 7,49 0.011 22,00 0,016 43,50
5810 =+ 5370 4,65+ 4,02+
11 6,000 0,005 3,16 0,015 10,49 0.034 22,48 0,033 32,94
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Qua bang 6 cho théy hon hop dc da, bc van va tao da loai bo tot ham luong mudi NH,CI trong
nuée & ca 3 16 thi nghiém twong tng véi hiéu qua ddng hoa nito ting dan. Ham luong mudi dinh
dudng trong nudc & cac 16 thi nghiém cé anh hudng dén kha ning lam sach nuéc cua hdn hop bc
d4, 6¢c van va tao. Cu thé 1a: Sau 96 gid thir nghiém véi NH,CI ta thdy hiéu qua dong hoa cao
nhét & 16 thi nghiém II, sau d6 1a 16 thi nghiém I, cudi cing 14 thi nghiém III, hiéu qua dong hoa

trung binh sau 96 gio dat 36,82%

3.6. Thir nghiém déi véi hén hop éc dd, éc van, tio, béo tdy, rau muong
Két qua thi nghiém danh gia su thay dbi ham luong nito qua 96 gid & ¢ da, ¢ vin, tao, béo va

rau mudng duoc trinh bay trong bang 7.

Bang 7. S thay doi ham heong nito qua 96 gio véi éc da, oc vin, tdo, béo va rau mudng

R Cm ban Sau 24 gio Sau 48 gio Sau 72 gio Sau 96 gio
Lo dau Cwm Cwm Cwm Cm
0] 0, 0, 0,
N gy may PO gy HOO ey HOO gy H%0)
1,810+ 1,641+ 1,40 1,11+
| 2,000 0.011 9,52 0.015 17,97 0.006 29,98 0,010 44,48
3911+ 3,701+ 2,67+ 2,11+
1 4,000 0,010 2,23 0,026 7,47 0.011 33,24 0.005 47,24
5,802+ 5,339+ 4,64+ 3,84+
Il 6,000 0,013 3,29 0,006 11,02 0,009 22,63 0,051 35,97
bBong hoa (%6
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Hinh 1. So sdnh hiéu qua dong héa nito sau 96 gio khi thir nghiém ting lodi va hon hop cac loi

Qua bang 7 cho thiy ca 3 16 thi nghiém, ham
lugng NH," trong nudc giam dan, do d6 hiéu
quéa dong hoa nito tang dan. Ham lugng mudi
dinh dudng trong nudc & cac 16 thi nghiém co
anh huong dén kha ning lam sach nudc cia
hon hop céc loai dc da, b¢ van, tao, béo tay va
rau mudng. Cu thé 1a: Sau 96 gid thir nghiém
voi NH,', hiéu qua déng héa nito cao nhit &
16 thi nghiém II, sau do 1a 16 thi nghiém I,

cubi cung 1a thi nghiém III, kha ning dong
hoéa nito trung binh 1a 42,56%.

Qua nhitng két qua nghién ctru trén cho thiy
réng cac loai ¢ da, dc van, tdo, béo tay, rau
mudng déu c6 kha ning lam sach nudc tot.
Tuy nhién, do kha nang hip thy mudi dinh
dudng cua cac loai khac nhau nén kha nang
lam sach nudc ciia moi loai lai khac nhau.
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Dong thoi, kha niang lam sach nuéc ¢ mdi 16
thi nghiém ciing khac nhau.

Két qua ¢ hinh 1 cho thay khi thir nghiém
ting loai thi kha ning ddng hoa nito cta dc
da va 6c van kém hon so vdi tao, béo tay va
rau mudng. Do mdi loai déu c6 kha ning
ddng hoa nito tot nén khi str dung két hop cac
loai trong mdt 16 thi nghiém thi hiéu qua xu ly
nudce s€ cao hon so khi st dung tung loai. Do
kha ning dong hoa nito cia mdi loai khac
nhau nén hiéu qua xir Iy nudc & mdi 16 thi
nghiém khac nhau: Hiéu qua dong héa cao
nhat 12 16 T (2 mg/1) khi thir nghiém timg loai
hoidc 14 16 11 (4 mg/l) khi két hop cac loai co
thé do néng d6 mudi ¢ 16 nay phu hop véi
kha niang hap thu dinh dudng ciia nhimng loai
thi nghiém, hiéu qua dong hoa thap nhit 1a 16
Il (tng v6i nong d6 1a 6 mg/l) do nong dd
mudi trong 16 ndy cao da trc ché kha ning hip
thu dinh dudng ctia nhitng loai thi nghiém.
3.7. Dé xuiit cdc bi¢gn phdp xir Iy nwéc

- Dung nhiing loai thuc vat thay sinh (tao, beo
tdy va rau mudng) dé xtr li nude bi 6 nhidm
hiru co vi thuc vat thity sinh ¢6 kha nang dong
héa nito tét hon dc da va dc van.

- Sir dung két hop céc loai thuy sinh vat (oc
da, ¢ van, tao, béo tdy va rau muéng) xu 1i
mdi truong nude bi 6 nhiém dé 1am ting hiéu
qua xu li nuoc.

- Phai tién hanh phan vung chit lwong moi
truong nudc - do 1a viéc phan chia dién tich
mat nudc thanh nhiing khu vuc nho hon

tuong d6i dong nhat vé chat lugng modi trudng
nude va ddc thu riéng cua mdi khu vuc dé tir
d6 st dung sb luong thity sinh vat xtr 1i nude
cho phtt hop nham duy tri chat lugng nguén
nude dap ing muc dich su dung.

4. Két luan

- Kha ning ddng hoa nito cua bc da va b vin
kém hon so v6i béo tdy, rau mudng Va tao.

- Hiéu qua dong hoa nito cao hon khi thir
nghiém dong thoi nhom loai.

- Trong céc 16 thir nghiém thi kha ning dong
hoéa nito ting dan theo thoi gian tir 24 gio, 48
gid, 72 gio dén 96 gid. Hiéu qua dong hoa
cao nhat sau 96 gid.

- Ham luong mubi dinh dudng c6 anh hudng
dén kha nang dong hoa nito.
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