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KHA IVAlVG XIJ LY IXILTIXC THAI SAU TLII U BIOGAS CLIA 
BEO TAI TUOIXIG {Pistia stratiate^ KET HOP iXlUdl CA 

SAC RAIXI [Trichogaster pectarali^ 
NguySn Tri ThiicS Vd Hodng Vifit\ Nguyfin Thi Thifin Nhi\ 

Nguyen Thi Cdm NhifinS Vd Thi Di^m Xuan\ Ngd Thyy DiSm Trang^ 

T6MTAT 
Nghien citu dugc tiiuc hifin nham danh gia kha nang lam giam ndng dp chat 6 nhilm trong nude thai sau tui 
ii biogas ciia beo tai tupng, ddng thdi kha nSng tai su dung ngudn nuoc de nuoi ca Sac ran. Thi nghiem 
duQC thuc hifin a didu ki#n nha luoi va bd tri theo kieu hoan toan nglu nhien vdi 3 miic nong do pha loang 
nude thai biogas 5% nuoc thai + 95% nuoc s6ng (5%), 10% nude thai + 90% nude song (10%) va 20% nude thai + 
80% nude s6ng (20%), mdi nghiem thtic duoc bd tri lap lai 4 lan. Ket qua ghi nhEln nong do cac dang dgm hoa 
tan va dam tdng d^u giam theo thai gian, trong dd, cay beo giiip loai bo tdt N-NH *̂ (>93%) va N-NO2" (>96%). 
Ba mtic pha loang 5,10 va 20% khong anh hudng ddn sinh tnidng, sinh khdi ciia beo va ca. Chat iuong moi 
trudng nirdc sau 6 tudn thi nghidm khong thay mrdc, nhung dat yeu cau theo quy chuan QCVN 
38:2011/BTNMT (chat lupng nirdc mat bao vfi ddi sdng thuy sinh). Be tang kha nang sinh trudng va hap 
thu dinh duong cua beo, han che hifin tuong tai 6 nhifim moi trudng ao nudi, can vdt beo gia ra bdt vdi 
lugng 1/2 mat do sau 4 tuan tha beo. 
Tir khda: Beo tai tuong, ca Sac rin. dam, lin, nude thai 

I.GHn THIEU 

Chat thai chan nudi la mdt trong nhung nguyen 
nhan gay d nhifim tiem tang, gay ra do dac tnmg bdi 
ndng do chat dinh dudng cao tao ra su mat can bdng 
sinh thai b-ong nirdc [1]. Gidi phap xu ly chdt thai 
chan nudi heo bdng he thdng biogas (sinh hoc ki 
khi) giup gidm thieu su phat thai d nhifim tir chan 
nudi heo, tuy nhien, ndng dd chat d nhifim rat cao 
ti-ong nude thai sau hii ii biogas (trong bai duoc gpi 
Id "nude thai biogas"). Cu the ndng dp COD (464,4-
2552,1 mg/L), P-P04^ (37,2-51,1 mg/L), NOs" (0.30-
1,14 mg/L) va NH/ (105,6-217,9 mg/L) deu vupt quy 
chuan eho phep neu true tidp thai vao ao, hd sfi gay d 
nhifim ngudn nude [2] va gay ra hien tupng phu 
dudng tai thuy vuc tiep nhan [3]. Do do, nude thai 
biogas can phai duoc tidp tuc xu ly bdng cac phuong 
phap khac. Giai phap kha thi la su dung thuc vat thuy 
sinh dd xu ly nude thai, day dupc xem nhu mdt giai 
phap phu hpp, hifiu qua, an toan va than thien vdi 
mdi trudng [4]. Beo tai tupng (Pistia sti-ati'otes) dupc 
xem la lodi thuc vat thuy sinh tiem nang, la loai cay 
thich hpp nhat dd xiily chat thai dvung nhifit ddi [5], 
chiing thieh hpp de loai bd cac chdt dinh dudng du 
thua cd trong nude thai, ddng fhdi cac vi smh vat gdn 
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<, XII ly bing thuc vat 
vao be mat rfi cua ehiing cd the oxy hda cdc chat 6 
nhifim cd trong nude thai [6]. Ben canh dd trong 
nude thai biogas giau ham lupng hiiu ca, dam, lan va 
cac nguyfin to vi lupng [7], tao difiu kifin cho su phdt 
tnen ciia cdc loai thuc vat phifiu sinh va ddng vat 
phifiu smh [8] va la nguon thiic an tifim nang va thich 
hop cho loai an tap nhu cd Sac rdn (Tnchogaster 
pectoraUi^. Trudc nhung van dfi thuc td dd. nghifin 
ciiu duoc thuc hifin de tim ra hfi sd pha bang thich 
hop cho su sinh trudng cua ea Sac rdn va beo tai 
tupng. nhung van dam bao chat lupng nude trudc khi 
xa thai ra mdi trudng. Kfi't qua cua de tai nham tdi su 
dung ngudn nude gdp phan giam thidu d nhifim mdi 
trudng nude ao nudi va nhiing viing nude mat lan 
can, ddng thdi tan dung dmh dudng trong nude thai 
biogas lam thiic an cho cd. tao sinh khdi thuc vat cho 
tiii u biogas, mang lai hieu qua cho md hinh Vudn-
Ao-Chudng-Biogas (VACB). 

Z.PHUOnGPHAPNGHeUCUU 

2.1. Chudn hi vdt hfiu tiii nghidm 

Beo tai tupng (Pistia stratiotes'L) dupc thu dcac 
ao tu nhifin khu vuc Trudng Dai hpc Can Tha. Beo 
dupc lira chpn la cay con, ddng nhat vfi kich thude va 
hinh dang, vdi chieu eao va chieu dai rfi tuong ling la 
3,57+0,38 va 4,69+0.95 cm. Beo duoe chon bd ti-i thi 
nghiem duoc rua sach phdn rfi bang nude may de 
loai bd cae mang bam cd trfin re. Trudc khi bd tri thi 
nghifim chon 30 cay beo de xac dinh chi tieu sinh 
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trudng ban ddu nhu ehieu dai than vd rfi, can khdi 
lupng turn va khd cua than va rfi. 

Cd Sac ran (Trichogasterpectorahs Regan) dupe 
mua dTrai ca gidng Tu Thdnh b Cai Tdc, Hau Giang 
cd khdi lupng trung binh 3,00+0,00 g/con vd chifiu 
dai 6,21+0,13 em/con. Ca sau khi mua vfi dupc 
dudng 1 tuan trong nude may da bay hoi chlorine 2-3 
ngay. 

Nude thai biogas duoc thu a hd Tran Phii Tam 
(09/BT, khu vuc Binh Phd A, Long Tuyen, Binh 
Thuy, Cdn Tlio), hd nudi vdi sd lupng 70-80 con Ipn, 
trong dd 10 eon ed khdi lupng tren 150 kg, 40 eon 
ndm trong khoang 50-100 kg, cdn lai nhd hon 50 kg. 

2.2. Bdtri thi nghiem 

Till nghifim dupc thuc hien trong dieu kifin nhd 
ludi va bd tri theo the thiic hodn todn ngau nhifin vdi 
3 nghifim thiic pha loang khac nhau. Nghifim thue 1: 
5% nude thai biogas + 95% nude sdng, nghifim thiic 2: 
1096 nude thai biogas + 90% nude sdng va nghiem 
thiic 3: 20% nude thai biogas + 80% nude sdng (Hinh 
1). Chat lupng mrdc thai bigas va nude sdng dupc su
dung cho nghifin cuu dupe xdc dmh eae thdng sd ddu 
vao (Bang 1). Trong thdi gian nghien cihi, lupng 
nude trong thiing dupc theo ddi va bo sung bang 
nude sdng de bu cho lupng nude da bay hoi, ghi 
nhdn the tich nude mdi lan bo sung. 

Thung dtrpe bd tri thi nghifim ed kich thudc 55,5 
X 35 X 37 cm tuong ling dai x rdng x cao, vdi the tich 
nude la 35 L/thiing va sd ca tha trong mdi thiing vdi 

mat do 5 con/thimg, tuong ling mat do Uiam canh 
140 eon/m^ [9]. Ca dupc cho an 2 lan/ngay bdng 
thiie an miro 80 dang vifin ndi (dam thd: 42%; lysin: 
2,1%; beo flid: 6-8%; xo tiid: 5%; dd am: 11%; nang 
lupng trao ddi ME (Keal/kg): 2900; methionin + 
cystine: 1,15%; Ca: 1-2,5% va P: 0,7-2%), budi sdng cho 
an tir 7 gid den 8 gid, budi chieu tir 16 gid den 17 gid. 
Luong thiic an cho ca an bdng 5% khdi lugng cd [10]. 

Hinh 1. Md td edc nghidm thiic pha loang 5,10 vd 
20% 

Khung giii bdo lam bdng dng nhua PVC 021 c6 
kich thudc 17 cm x 22 cm (dien tich 374 em^, tuong 
ung 25% ty lfi difin tich che phu bd mat nude [9,10]. 
Mat dp beo tha nudi eho mdi khung la 25 cay. Mdi 
khung sfi dupc chon vd ddnh dau 10 tai bfio ngdu 
nhifin de theo doi sinh trudng hang tuan (sd chdi, 
chifiu cao than, chieu ddi rfi) (Hinh 1). 

STT 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

Bang 
Thong so 

Nhiet do 

pH 
DO 

TDS 
N-NOj-
N-NOj 

N-NH/ 
P-PO/ 

TP 
TKN 

.. Dac tinh nu6c s6ng v i nti6c thai biogas su dung trong thi nghidm 
Donvi 

»C 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Nuoc song'*^ 
28,55+0,49 
6,32+0,57 

4,50+0.69 
207,50+45,96 

0.13+0,00 
0.08+0.02 

1,17±0.09 
1,50±0,10 
L98+0,ll 
3,03±0.40 

Nuoc thai biogas'** 
28.80±0,25 
6.23+0,03 
0.00+0.00 

29678.67±6,01 
0.10+0.00 
0.73+0.05 

198.09+2.25 
110.47+2,03 
135,41+1.63 
213,97+7.00 

QCVN 38:2011/BTNMT 

-
6.5-8.5 
>4.0 
1000 
0,02 
5,0 
1,0 

-
-

" Gia bitiung bmh ± do lech chuan (S.D.);n-3. Cic gia tii hi dam la i-uotaio ,' ,. hoac Oiap hon quy 

chuin Oa thong sd cin quan tam) 

2.3. Theo doi chit lu^mg nmSc, sinh tnring ck) 

b^ovicA 

2.3.1. Theo dot chit luong nude 

M^u nuoc duoc thu mau tron tai 4 diem trong 
m6i thiing thi nghiem. voi tan suat thu miu 1 
Ijn/man (mlu diroc thu trong khoang 7 _ 8 gift 
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sdng). Mdu nude dupc phan tieh ngay sau khi thu tai 
phdng thi nghifim theo quy trinh tifiu chuan danh gid 

Bdng 2. Phucmg phap phan tich mdu nude 

chat lupng niKic va nude thai [11] (Bang 2). 

STT 

1 
2 
3 
4 
5 
6 
7 

8 
9 
10 

Chi ti6u 
NhiitdS 

pH 
DO 

TDS 
N-NOj-
N-NO," 
N-NH/ 
P-PO/ 
TKN 
TP 

Donvi 

°C 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Phuong phap 
Do true tiep tai hien truong bang may DO cam tay Hanna 9146 
Do true ti^p tai hien truang bang may pH cam tay Hanna 8424 
Do true tiep tai hien truang bang may DO cdm tay Hanna 9146 
Do true tiep tai hien truang bang but do Hannna TDS-03 
Phuong phap Colorimetric 
Phuong phap Salicylate 
Phuong phap Salicylate 
Phuong phap Acid Ascorbic 
Phuang phap Kjeldahl 
Phuang phap Acid Ascorbic 

2.3.2. Sinh truongciybeo 

Theo ddi su tang trudng cua cay beo tai tupng 
bang each dem sd chdi, chidu cao than, ehieu dai rfi 
va can khdi luong tuoi ciia 10 tai beo trong khung da 
dupe danh ddu. Sau Idii ket tinic thi nghifim, tat ca 
beo tai tupng dupc thu va nia sach, xac dinh ehieu 
eao cdy, ehieu dai rfi va xac dinh khdi luong tuoi va 
khd cua tat ca beo thu dupe (say d nhiet dp 60°C den 
khdi lupng khdng ddi), de tinh tdc dp tang trudng 
sinh khdi eua thdn va rfi (mg/ngay) va tdc dp tang 
chieu cao than va rfi eay (mm/ngay) cua cay trfin 
don vi thdi gian. 

Tdc dp tang ti-udng tuong ddi (RGR - mean 
relative growth rate) la muc sinh trudng sinh khdi 
khd ti-ong mdt don vi thdi gian (mg/g/ngay), dupc 
tinh trfin su thay ddi ve sinh khdi eay, dupc tinh dua 
trfin edng thiic Fisher [12]: 

(lnW2 - hiVVl) 
RGR (mg/g/ngay) = ^^^—^ 

Trong dd, Wl, W2 (mg) la khdi lupng cay tai 
thdi didm bat ddu bd ti-i thi nghiem t l va thdi gian 
thu hoach t2 (ngay). 

2.3.3. Sinh trudngci 

Ghi nhan sd lupng ea chdt, ghi nhan khdi lupng 
tijoi thiic an cho ca an (hdng ngay), do ehieu dai bat 
dau (Ll) va ket thuc (L2), can khdi lupng ciia timg ca 
die Iuc bat dau (Wl) vd ket tiiuc thi nghifim (W2) va 
ciia tat ca ca Sac rdn thu dupe trong mdi thimg sau 
khi ket thuc thi nghifim (T ngay). Tdc dd tang ti-udng 
eua ea theo khdi lupng va ehieu dai dupe xac dinh 
theo cac edng thiie sau: 

DWG 

DLG 

Tang trudng theo ngay ve khdi lupng: 
(mg/ngay) = GV2-W1)/T. 

Tang trudng theo ngay ve chieu ddi: 
(mm/ngay) = (L2-L1)/T. 

Ti lfi sdng: SR (%) = 100 x (sd ea tiiu hoach/sd cd 
tha). 

2.4. TMi toan vd xii ly sd lidu 

Su dung QCVN 38:2011/BTNMT (Quy chuan 
Ky thuat Qudc gia ve chat lupng nude mat bao vfi ddi 
sdng thuy sinh cua Bd Tai nguyfin vd Mdi trudng) de 
danh gia chat lupng mdi trudng nude trudc vd sau xu 

ly-

So lieu eae ldn lap lai cua timg ehi tifiu dupe tong 
hpp, tinh toan bang phdn mfim Microsoft Excel 2013. 
Su dung phan mfim tiidng kfi Statgraphic Centurion 
XV (StatPoint, Inc., USA) de phan tich phuong sai 
mdt nhan td (one-way ANOVA). So sanh trung binh 
eac nghiem thiic dua vao kiem dinh Tukey d miic 5%. 
Su dung phdn mfim Sigmaplot 14.0 (San Jose, 
California, USA) de ve bieu do. 

3.KETqUAVATHi\0LUAN 

3.1. Chat lupng mdi trudng nude 

3LL Gii tii nhiet do, pH, DO va TDS 

Nhiet dd trong nude cd su bidn dpng kha Idn 
giua cae thdi diem do (p<0,05; hinh 2A). Gia tn nhifit 
dd dao ddng ti-ong khoang 26,3-29,7"C, sir bien ddng 
nhifit dp trong be ca cd the do anh hudng bdi difiu 
kifin thdi tiet trong tiidi gian bd hi thi nghifim. Su 
dao ddng nhiet dp khd nhieu ti-ong giai doan nghien 
ciiu, phdn nao anh hudng ddn tdc dp sinh trudng ciia 
ca nudi. Tuy nhien. ngudng nhiet dp do dupe vdn 
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nam ti-ong khoang nhiet dp phu hop (24-30°C) cho su phdt tiien eua ca Sac rdn [13]. 

QCVN 38:201 l /BTNMT 

(B) 

pH=8,5 

Mnh 2. Gid tri nhidt dd ( ^ , pH (B), oxy hda tan, DO (C) vd tdng chdt rdn hda tan. TDS (D) trong 3 nghidm 
î  thiic pha loang 5,10 vd 20% theo tiidi gian 

Ghi chti: D V: nude dau vao; QCVN: Quy chuan Viet Nam 

Gia tri pH cd xu hudng gidm thap hon gid tri ddu 
vdo, pH dao dpng trong khoang 5,41-6,62 va khac 
bifit theo thdi gian (p<0,05; hinh 2B). Su thay ddi gia 
tri pH cd the bi anh hudng bdi su hien dien va phdt 
tridn eiia tao trong mdi trudng nude [14]. Dieu nay 
cd thd giai thich do d cac be cd che phu bdi be ndi 
bfio tai tupng vdi dien tich 25% difin tich mat nude, do 
dd, dnh sang bi han chd chidu xudng be mat nude va 
tdng ddy, ddn den ban che su phat trien ciia tao, do 
do qud trinh quang hpp hap thu CO2 kem ddn ddn 
giam gid tri pH [15]. Ngoai ra, su giam pH cdn do su 
hap thu eac chat dinh dudng va cac mudi khac eua 
thue v%t lam giai phdng cae ion H* [16]. Nhin chung, 
khoang gia ti-i pH trong mdi trudng nude ghi nhan 
trong thdi gian nghien cuu deu thdp hon ngudng cho 
phep cua quy chuan Viet Nam (QCVN 
38:201 l/BTNMT) (Hinh 2B). Tuy nhifin, gid tii pH 
ti-ong nude cdng thap tiii xu hudng ty lfi NH4VNH3 
cang eao, doe tinh it ddi vdi ddng vat tiniy sinh. Hon 
niia, ca Sac rdn la loai cd kha nang chiu dung eae dp 
lire cua mdi trudng cao, cd the chiu duoc ngudng pH 
thap 4,0-4,5 [13]. Nfin gid hi pH ti-ong nghifin ciiu 

nay la phu hop eho ea Sac rdn phdt tridn, didu nay 
ciing phu hpp vdi nhdn dinh ciia Ngd Trpng Lu va 
TTiai Bd Hd [17], eho rdng pH 4,5-9,5 tinch hpp cho 
ea San rdn sinh sdng. 

Gid tri DO hong nude cd xu hudng gidm thdp 
nhat d tuan cudi cung ^ 0 , 0 5 ; hinh 2C), gid tri DO 
dao ddng trong khoang tu 0,00-3,65 rag/L Tuy 
nhifin, khoang DO thdp nhdt ed Sac rdn cd the sdng 
la 1,40-2,30 mg/L [17] va ca Sac rdn cd ea quan hd 
hap khi trdi, ca cd kha nang ddp khi khi didu kifin 
oxy hda tan trong nude thap [13]. Ket qua nghifin 
cuu Cling da ghi nhan thay ed cd hifin tupng ddp khi 
vdo Iue sang sdm d tat ca cde nghiem thue, ket qua 
tuong tu da duoe bao cdo bdi Dao Qudc Binh va ctv. 
(2013) [91. Gid tii DO giam ti-ong didu kidn tiii 
nghifim Id do nhu cdu oxy eua cd nudi, tuy cd su hifin 
difin ciia beo tai tuong va tao mdt phan da giup cung 
cdp oxy hda tan trong nude, nhung xu hudng gid tri 
oxy giam khi ket thuc thi nghiem (Hinh 2C). Didu dd 
eho thay, bfin canh nhu cdu oxy cua ea, thi cac nhdm 
VI sinh vat hidu khi trong mdi trudng nude eiing cd 
nhu cau oxy eho qua trinh niti-ate hda, duoc minh 
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ehiing qua ndng dp N-NH/ giam nhidu va ndng dp 
N-NOj- tang khi kdt thue thi nghiem (Hmh 3B va 3C). 

Tdng chdt rdn hda tan CTDS) cd xu hudng giam 
theo thdi gian (p<0,05; hinh 2D), vdi hifiu sudt giam 
TDS 7,9-22,5% va khdng khae bifit giiia ba nghifim 
thiie (Bang 3). Ndng dp TDS trong nude thai biogas 
eao hon gap 29 ldn (Bang 1) so vdi QCVN 
38:2011/BTNMT (1000 mg/L), tiiy nhifin, ndng dp 
TDS trong nude dau vao cua ba nghiem thiic thap 
hon gid tii cho phep, cd thd do su pha loang bang 
nude sdng da giiip giam ndng dp TDS trong nude 
dau vao ciia tiii nghifim (Hinh 2D). Awuah et al 
(2004) [18], ghi nhan vai trd ciia bfio tai tupng gitip 
gidm 70% TDS trong mdi trudng nude thai cao hon 
bfio tam vd tao. Viec loai bd chat rdn bdng thuc vat la 
do su Idng dpng ciia eac hat vdt chat rdn \o lung 
xudng phan ddy thiing va bam trfin phan Idng to eua 
rfi [19]. Tuy nhien, ddn tudn thii 6, gid tri TDS trong 
cac nghifim thiie ed xu hudng tang len mdt it, ed the 
do beo gid chet, phan buy trong nude gay nen su tdi 
6 nhifim trong nude, tir dd lam tang tdng chdt rdn hda 
tan. 

3.1.2. Ndng do dam va lan tiong nude 

Ndng dp N-NO^ trong nude dau vdo eao hon 
ngudng cho phep trong QCVN 38:2011/BTNMT 
(hinh 3A). Sau mpt tuan thi nghifim, ndng dd N-NOg 
cd xu hudng tang mdt it sau dd giam va duy tri tu 
tudn thli ba den khi kdt thue thi nghifim, thap hon 
ngudng cho phep ti-ong QCVN 38:2011/BTNMT 
(<0,02 mg/L) (p<0,05; hmh 3A). Do dd, N-NOg-
khdng la thdng sd edn quan tam trong nghifin euu 
nay, vi nd khdng dnh hudng ddn sinh trudng cua cd 
Sac rdn. Cd thd do dac tinh cua nude thai sau tiii u 
biogas, la qua trinh phan giai yem khi, nfin ndng dp 
N-NOs' trong nude thai biogas dau vao da thap hon 
quy dinh ti-ong QCVN 38:2011/BTNMT (s5,0 mg/L) 
(Bdng 1; hinh 3B). Difin bien ndng dd N-NO3 ti-ong 
ba nghifim thiic ddu cd xu hudng khdng bien ddng 
nhieu vd tang mpt it khi ket thuc thi nghifim (p<0,05; 
hinh 3B). Tdm lai, N-NOa va N-NO3- ti-ong nghifin 
ciiu nay khdng anh hudng den ddi sdng ddng vat 
thiiy sinh. Hifiu sudt giam N-NO2 trong nude dat gid 
til cao nhat d nghiem thiic 20% > 10% > 5% (tirong 
ling, 99,2; 98,3 va 96,2%; bang 3). Ngupc lai vdi xu 
hudng eiia N-NO2, ndng dd N-NO3 cd xu hudng tang 
so vdi dau vdo, ddn ddn hieu suat am (Bang 3). 

Hinh 3. Didn bidn ndng dO N-NO^ C^, N-NOa' (B). N-NH4* (C), TKN (D), P-PO,^ (E) 

vd TP (F) b-ong 3 nghifim tinic pha loang 5,10 vd 20% theo thdi gian 

Ghi chti: DV: node dau vao; QCVN: Quy chuan Viet Nam 
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Ndng dp N-NH^^ ddu vao eua nghifim tinic 10 va 
20% cao gdp 6 va 12 ldn so vdi ngudng quy dinh trong 
QCVN 38:2011/BTNMT (<1,0 mg/L) (hinh 3C), tiiy 
nhifin, ndng dp N-NH/ ti-ong hai nghifim thiic nay 
ddu giam tiieo tiidi gian (p<0,05; hinh 3C) va d^t gid 
tri tuong duong vdi nghifim tinic 5% d tudn thii sau 
(p>0,05; Hinh 3C). Ndng do N-NH,* ti-ong nude d 
cudi thi nghifim thap hon quy dinh trong QCVN 
38:2011/BTNMT (<1,0 mg/L), do dd, nude sau xiily 
nay cd the dua vdo mdi trudng nude mat vi dat gia tri 
eho phdp. Trong didu kifin thi nghifim, vdi su hien 
difin cua beo tai tupng da giup cung cap thfim oxy 
cho qua trinh chuyen hda dam N"NH4'̂  sang N-NOg', 
ddn den hifiu suat xu ly N-NH4'̂  dat gia tri rat cao > 

93%, va dat eao nhdt d nghifim tinic U'̂ " (99,9%) 
(Bang 3). 

Ndng dd TKN cd xu hudng giam dfin tuan thii 
nam, nhung cd xu hudng tang d tudn tini sdu, dSc 
biet trong nghiem thiic 5 vd 10%, ddn den hieu suat 
xu ly am d hai nghifim thiic ndy (Bang 3). Su tai 6 
nhifim do beo tai tupng chet trong giai doan eudi thi 
nghifim trong hai nghifim thiic 5 va 10% cd the la 
nguyen nhdn ddn ddn ndng do TKN tang len. Rifing 
nghifim tiiirc 20% eho hifiu sudt xu ly TKN 62,9%, Id 
do beo tai tupng cd dii dinh dudng de sinh trudng va 
khdng cd hifin tuong cay chet khi ket thiic thi 
nghiem. 

Bang 3. Hi^u su^t xii ly ciia cAc nghidm thiic 
Thdng so 

TDS 
N-NOz" 
N-NOj-
N-NH,* 
TKN 
P-PO4* 
TP 

Donvi 

% 
% 
% 
% 
% 
% 
% 

5% 
7,9±1,1 

96,2+0,8' 
-34,0±9,8' 
93,1+1,1' 

-27,8+18,1" 
31,2±21,8 
44,2+9,3* 

10% 
22,5+1,4 

98,3+0,1° 
-46,6+1,5° 
99,9+0,2' 

-47,3+43,2° 
11,2±5,4 
26,6±2,5° 

sau 6 tuan thi nghidm 
20% 

16,5+9,1 
99,2+0,1" 
-18,6+3,6' 
99,4±0,2° 
62,9+6,9' 
9,4+5,0 

26,3+6,7° 

Gia tri F 
3,92" 

44,89"' 
29,49"" 

6,45" 
16,90' 
3,62" 
9,25' 

Ghi chii: gii tri trung binh cd ki tua, b, c khic nhau thi khic biet cd y nghia thdng kd giim cic nghiem 
thiic dua vao kiem dinh Tukey (p<0,05); 'P<0,05; "'P<0,001 khic biet cd y nghia muc 5%, vi 0,1%;"^: khdng 
khic bidt cd y nghia thdngke. 

Ndng dp P-PO4^ va TP cd su bidn ddng khdng dn 
dinh theo thdi gian (p<0,05; hinh 3E va 3F). Lan 
khdng cd dang khi va dieu kifin nude trong thung thi 
nghifim khdng thay mdi trong sudt qua trinh thi 
nghifim, do do, ndng dp lan giam la do beo va tao hap 
thu, nhung sau do tao chet sfi tra lai lan vao mdi 
trudng nude. Kdt qua cho thay beo gdp phdn loai bd 
9,4-31,2% ndng do P-PO^^ va 26,344,2% TP (Bang 3). 
Ket qua cho thay kha nang loai bd TP cao hon so vdi 
ket qua cua Aoi va Hayashi (1996) [20], eho thdy sii 
dung beo tai tijpng chi gdp phan loai bd 33% TP. Ham 
lupng phdt pho khdng gay dpe ddi vdi ca, tuy nhifin 
nong dp P qua mu-c Id nguyfin nhan gay ra hifin 
tupng phii dudng do su phdt tridn eua tao [21], la 
nguyfin nhan gay su thidu hut oxy gay ra bdi su phan 
hiiy eua ehiing trong nude [22] vd anh hudng dfin 
sinh budng ciia cac loai ddng vat dudi nude. Do dd 
vific loai bd P trong nude rat quan trong dd ban che 
phu dudng nhirng thuy vue tiep nhan ngudn nude. 
Dua vao xu hudng difin bien ndng dd cde dang N, P 
hda tan va tdng cd hong nude, den tudn thii 4 can 

thuc hien viec loai bd bdt nhirng cay beo gia ra khdi 
mdi trudng ao nudi cd, viia trdnh hifin tupng beo ch^t 
tai d nhifim mdi trudng nude nudi, vira tao khoang 
trdng cho cac cay beo con sinh tnrdng vd phdt tnen. 
cay beo thu ra cd the su dung 11 phdn compost hoac 
dua vao hii u biogas dd cung cap cacbon eho vi sinh 
vat trong trudng hpp thidu phan heo. 

3.2. Sinh tnidng bdo tai tijpng vd cd SSc rdn 

3.2.1. Sinh trudng beo 

Ngupc lai vdi xu hudng difin bien ndng dd ciia 
dam, lan trong nude, chieu eao eay, chidu ddi rfi va sd 
ehdi mdi cua beo tai tupng ed xu hudng tang dan 
theo thdi gian (p<0,05; hmh 4). Ket qua thi nghieni 
eho thay bfio tang trudng rat tdt trong dieu kien kdt 
hop nudi cd Sac rdn khdng thay nude. Beo ed chidu 
cao cay va tdc dp tang chidu cao c;iy cao nhdt (4,26 
cm vd 1,61 mm/ngay) d nghifim tiiia 20%, kd ddn la 
nghifim thuc 10% (4,19 cm vd 1,27 nini/n^ray) va thap 
nhat d nghidm tinic 5% (4,09 va l.Of, mm/ngay). Sir 
tang tiirdng va smh khdi bfio tang l,i 1,,,. j ^ j^^- ^,^ 
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N va P trong nuoc [231, th^ hien qua nong dp cac dang N, P hoa tan giam theo thoi gian (Hinh 3). 

= 3.4 

DV I 2 3 4 5 
Thiri g ian (tudn) 

.^ 

f>V 1 2 3 4 5 6 

Hinh 4. Chidu cao cdy (A), chidu ddi r§ (B) vd sd ehdi (C) cua bfio tai tupng trong 3 nghidm thiic pha bang 5, 
10 vd 20% theo thdi gian 

3 " 

1 ° 
"3 so 

<'\t 

• i ^ . 

r - ^ - ^ 

$fd 

T 

5 ^ ^^^m^m 
V^fitil^ia IhiVc N'^hi^m t h i ^ 

^ o 
- 5 2 : 5 ^ 

a ' 
^ o 

^ ^ ^ ^ 
^ ^ 

_ ** 1 <f"-> 

1 ° ^ 
^ P 

Hinh 5. Sinh khdi tuoi (A), t6c dO tSng tnrong sinh khoi tuoi (B), sinh khdi kh6 (C), t6c dO tang tnrong sinh 
kh6i kha (D), tdc dO tang tnrong tirong ddi (E) ciia phin than va rJ b4o tai tiiijng trong 3 nghif m thuc pha 

bang 5,10 va 20% theo thoi gian 
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Sinh khdi tuoi vk tdc dp tang smh khdi turn eua 
phdn than vd rfi beo khdng khac nhau giua ba 
nghiem thiic pha loang (Hmh 5A vd 5B). Tuy nhifin, 
ve mat sd hpc cho thdy d nghifim tiiiie 20% beo ed 
sinh khdi tuoi cua than va rfi cao (71,8 va 58,7 g/cay), 
tuong ling tdc dp tang smh khdi tuoi 107,5 vd 114,4 
mg/ngay. Theo Idris [24], su gia tang sinh khdi 
trong thuc vat thuy sinh ed the duac danh dau bdng 
su giam chat dinh dudng trong nude. Viec tieh liiy 
cac yeu td N va P eao hon binh thudng va dupe su 
dung cho tang trudng, nhu mdt hinh thiic du tru de 
hd tra hoat ddng tang trudng eiia cay [25]. 

Tuong tu sinh khdi tuai, sinh khdi khd ciia than 
va rfi khdng khde nhau giiia ba nghifim tbiic pha 
loang (Hinh 5C va 5D). Ve mat sd hpc, cay d nghifim 
thiic 10% ed sinh khdi khd cua than va rfi cao (3,9 va 
3,1 g/cay) va tdc dp tang smh khdi khd than cung 
cao 7,4 mg/ngay (Hinh 5D), eao hon so vdi nghiem 

tinic 20% (p<0,05). Tdc dp tang tiudiij? tuang ddi 
(RGR) smh khdi khd ciia tiian va rfi cay beo cao d 
nghifim tinic 10% (5.7 vd 8,01 mg/g/ngay)- Sir tang 
tiTidng nhanh ve sinh khdi ciia beo trong dieu kidn 
dinh dudng eao va beo dupc danh gid la ddi tupng 
tiem nang dd lam nguyen lifiu san xuat khi mfitan [5] 
va Id nguyen Ueu n£ip eho hii u biogas khi khdng c6 
du lupng phan gia sue [26]. Do dd, vific su dung k^t 
hpp beo trong gidm N, P trong nude tiiai h-ong ao 
nudi cd sau tiii u biogas va thu hoach sinh khdi beo la 
each lam kha tiii nhdm giiip gidm phat thai N, P ra 
mdi trudng, vua cd thfim smh khdi cdy phuc vu 1^ 
eho tlii biogas. 

32.2. Sinh truimg ci 

Khdng cd su khac bifit ve mat thdng kfi ve cac 
sinh trudng ciia ed giiia ba nghifim thiic pha bang 
(p>0,05;bang4). 

Bang 4. C 
Chi tieu 

Chieu dai 
Tang tniong chieu dai 
Khoi luong 
Tang truong khoi luong 
Ty le song 

ac chl t i ^ sin 
Donvi 

cm/con 
mm/ngay 
g/con 
mg/ngay 

% 

Lh truong cua ca 
5% 

8,00+0,12 
3,65±0,24 
6,00+0,61 
6,12+1,24 

60,00+0,00 

sau 6 tuan thi n£ 
10% 

7,47+0,48 
2,57+0,99 
5,37+1,09 
4,83+2,23 

70,00+20,00 

'hifm 
20% 

7,96+0,63 
3,59+1,29 
6,47+1,85 
7,07+3,77 

75,00+30,00 

Gia tri F 
1,63" 
1,61" 

0,73" 
0,76" 
0,54-

Ghi chu-gia tii trung binh ± dd Idch chuan (n=3). 
dinh Tukey (p<0,05). 

Chieu dai ca sau 6 tuan thi nghifim dao ddng 
trong khoang hi 7,5-8,0 cm/con tang 1,5-1,7 ldn so 
vdi khdi lupng ca ban ddu. Vd mat sd hpe, khdi 
luong, tdc dp tang trudng khdi lupng va ty lfi sdng 
eiia ca eao d nghifim tinic 20% (Bang 4). Qua day cd 
the thay kha nang xii ly cua beo tai tupng giiip cai 
thifin chat lupng mdi trudng nude, giiip ca tiiich nghi 
vdi dieu kien sdng va gia tang ty lfi sdng sdt cua ed. 
Tuy nhien, cac ket qua ghi nhan ndy ddu thap hon 
nghifin euu cua Dao Qudc Binh va ctv. (2013) [9], vdi 
ty lfi ca sdng cao hon 96% d ndng dp nude thai pha 
bang 17,85%. Didu nay cd the giai thieh do thanh 
phan va dac tinh nude thai khac nhau da anh hudng 
den ty lfi sdng, su sinh trudng va phat trien cua ea. 
Trong nghifin ciiu nay, ndng dp cdc chat d nhifim dau 
vdo d nghifim thiic 5% (5% nude thai + 95% nude sdng) 
ed ket qua tuong duong vdi mue pha bang 17,85% 
eua Dao Qudc Binh va ctv. (2013) [9]. Chinh vi vdy, 
vdi ndng dp cao hon 2 va 4 lan (10 va 20% nude thai) 
eho ket qua chat lupng nude, sinh tnrdng cay va ed 
sau sdu tuan thi nghifim tiiong duong nhau, tiie hifin 

'̂ .' khdng khic bidt cd y nghia thdng ke dua vao kidm 

vai trd eiia beo trong viec cai thien mdi trudng nude 
nudi. 

4.KETLUAniVAKIBUniGHI 

Beo tai tupng cd kha nang sinh trudng va phat 
tridn tdt trong nude thai sau hii ii biogas, ddng thdi 
giup lam giam ndng dd P-PO*^, TP, N-NH4* va TKN 
cd trong nude thai. Ba miic pha bang 5, 10 va 20% 
khdng anh hudng den sinh trudng, smh khdi ciia beo 
va ea. Chdt lupng mdi trudng nude sau 6 tudn till 
nghifim khdng tiiay nude nhung dat yeu cau tiieo 
quy chuan QCVN 38:2011/BTNMT (chat lupng nude 
mat bao ve ddi sdng tiniy smh). De tang kha nang 
smh trudng va hdp thu dmh duong eua beo, ban ch^ 
hifin tiiong tai d nhifim mdi trudng ao nudi, cdn vdt 
beo gia ra bdt vdi lupng 1/2 mat dp sau 4 hidn tha 
beo. 
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CAPACnY OF WATER LETTUCE (Pistia sb^otes) IN TREATMENT OF EFFLUENT FROM 
BIOGAS DIGESTER INTEGRATED WITH SNAKESKIN GOURAMI FISH (THchogaster 

pectoralis) 

Nguyen Tri Thuc, Vo Hoang Viet 
Nguyen Thi Thien Nhi, Nguyen TW Cam Nhien, 

Vo Thi Diem Xuan, Ngo Thuy Diem Trang 
Summary 

The study was conducted to aim at evaluation of capacity of water lettuce in reduction of concentration of 
pollutants m the effluent from biogas digester as well as to reuse the effluent for snakeskin gourami culture. 
The experiment was conducted in the net house and was arranged in a completely randomized design with 
three dilution rates of 5% effluent + 96« river water (5%), 10% effluent + 90% river water (10%) and 20% 
effluent + 80% river water (20%), which were quadrupled. The results showed that the concentration of 
dissolved and total nitrogenous foims was reduced over time, and of which the water lettuce helped to 
reduced >93% N-NHj' and >96% N-NOa". The three studied dilution rates did not affect the growth of water 
lettuce and iish. During 6 weeks of experiment, water in the culture tanks did not require changmg, but 
water quality was met the Vietnmaese standard for surface water quality for protection of aquatic lifes. In 
order to enhance the growth and nutrient uptake capacity of water lettuce and reduce the reverse pollution 
in the pond envuonment, water lettuce is needed to remove with half of the density at four weeks after 
culture. 
Keywords: Biogas efSuent, nitrogen, phosphorus, pliytoremediation, snakeskin gourami Bsh, water lettuce. 
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