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Nghlen cteu trinh bay cdc két qua ddnh gid hiéu quad xtr Iy nwéc thdi nudi
trong thiy sdn bang mo hinh céng nghé tudn hoan nwéc blOﬂOC (BFT)
Thong qua tién hanh thi nghzem trong 150 ngay, nghlen cttu khdo sat
ddnh gid chdt lwong nwéc véi cde thong sé NHy*, NOz va NOs. Két qua
phdn tich di liéu cho thdy xu hlm'ng bién ddng ‘ham lwgng cdc chat 6
nhiém gidm dén theo chudi thoi gian. Nong dé NOz, NOz Ian lwot twong
wng 0,0882 [SD 0,0740) va 1,7559 (SD=0, 6795] mg/l. Sw 6n dinh ham
Iwong théng s6 NOz, NO3 & mitc cao, twong tng 89,8% (SD=6,5) va
35,6% (SD=11,3). D6i véi ham lwong NH4* dao dong tir 0,0196 dén 2,355
mg/I1 va dat trung binh 0,4833 (SD=0,5701) mg/I. Hiéu sudt xir ly NH4*
bién thién trong khodng gid tri 16,3% dén 84,8% v¢&i mikc trung binh
51,5% (SD=28,3). Tir d6 cho thdy céng nghé biofloc hira hen trién vong
tiét kiém va gép phdn bdo vé bén virng tai nguyén nwéc trong cdc hoat
ddng nudi trong thuy sdn.

© 2017 Trudng Pai hoc Mo - Dia chit. T4t ca cac quyén dugc bao dam.

1. Patvan dé

va nudi ca tra ndi riéng trong cac ao ho phai thay
nwéc moi ngay véi thé tich rat1ém tuy vao quy mo

Viét Nam la mot trong nhitng nwéc c6 thé
manh va tiém nang phat trién nganh nghé nudi
trong thiy san (Tdng cuc thiay san, 2012). Tuy
nhién, mat trai ctia n6 s dung tai nguyén nwéc
16m va rui ro dich bénh, 6 nhiém moi tredomg. Tinh
chat nwéc trong hé thdng ao nudi gom cac thanh
phan giy hai cho moéi trwong va chi yéu la nito,
photpho dwgrc sinh ra tir chit thai cta c4, thirc an
dw thira(Ariel & Jutta, 2014) . DPéi véi phwong
phép truyén théng nudi trong thiy san néi chung

*Tdc gid lién hé
E-mail: quanghungmt@hcmuaf.edu.vn

nudi trong. Ham lwgng NHy*, NO2, NOs- phét sinh
lai 14 chat doc ddi véi su sinh trwdng va phat trién
cac loai thuy san (Hemant & Deepak, 2012; John,
2014). V6i phwong thirc nay tiéu hao ngudn tai
nguyén nwéc, mang mam bénh vao bén trong hé
théng dan dén suy giam nguon loi kinh té. Viéc
nudi ca tra truyén thdng dé dat chat lwong cao cin
phai thay, b6 sung lwong nwéc 16m va thwong
xuyeén.

Khac phuc nhitng han ché trén, cong nghé
tuan hoan nuwéc biofloc (BFT) stt dung co ché trao
d6i tudn hoan nwéc va thiuc ddy mat do quan thé
vi sinh vat bang cach gia ting ty 1é thanh phan C:N
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trong nwéc (Avnimelec, 1999; Ebeling et al,,
2006). Thong thwong trong cac ao nudi c6 du
nguon nito nhwng can thém vt liéu giau carbon
va ngheo protein (carbohydrate) nhw tinh bdt
hoac cellulose (bt mi, khoai mi, mat mia). Khi dat
téi ty 1é C:N >10, vi khuin st dung nito va kiém
soat chitlwgng nwdc. Qua d6, mo hinh BFT duy tri
ham lwgng ammonia, nitrite va nitrate trong nwéc
dwéi ngudng gay hai cho ca. Cong nghé BFT dwoc
xem la gidi phdp nudi trong thiy san bén virng
(Megahed, 2010; Xu & Pan, 2014). Hién nay, BFT
da dwgc nghién ctru 4p dung thanh cong cho nhiéu
trang trai nudi trong thiy san véi cac hinh thic
khac nhau (Burford et al,, 2004). Muc dich caa
nghién ctru nham thiét 14p mo hinh thi nghiém
tuan hoan, tai str dung va 6n dinh chitlwgng nwérc
trong bé nudi ca tra. Véi viéc rng dung cong nghé
biofloc hira hen trién vong gép phan bao vé ngubén
tai nguyén nuwéc néi riéng va moi treong noi
chung.

2. Vat liéu va phwong phap nghién ciru

2.1. Béi tworng nghién ciru

Poi twong nghién cru la cd tra giong
(Pangasianodon hypophthalmus) khéi lwong
trung binh 14-25 gram/con. Mat do tha nuodi
twong dwong 100 con/bé c6 dung tich 400L
(R*H=110*75 cm). Nghién ctru str dung thirc an
hiéu Cagrill (30% dam). C4 dwoc cho an 2
l4n/ngay vao cac thoi diém 8.00 va 17.00 véi lieu
lwong twong img 5% trong lwong cla ca.

2.2. M6 hinh nghién ctru

C4u tao: Thi nghiém bé tri véi cac don nguyén
dwoc mé ta nhw Hinh 1, bao gom 1 bé nudi c4, 1 bé
vi sinh hiéu khi (aerotank) va 1 bé lng sinh hoc

Nudéc sach tudn hoan

Bé& nudi cé

dwoc 1am bang vat liéu composite téng hop. Kich
thuéc bé nubi cd R*H=110*75 cm (dung tich
400L), str dung nwéc sach khir clo va suc khi lién
tuc. B€ aerotank 200L (R*H=80*50 cm) chira bun
hoat tinh véi nong do 3000 mg/1. B 1ang chira
nuwéc sach ¢ dwong kinh R=70 cm va chiéu cao
H=80 cm.

Nguyén ly hoat dong: Nuéc dwoc bom tir bé
nuodi sang bé aerotank, roi tir bé aerotank sang bé
lang va cudi cung tw chdy tudn hoan tir bé 1ang trér
lai bé& nudi ca véi lwu lwong 25 lit/gic. HE thong co
cac van déong mé nuée va xa bun tuan hoan vé bé
aerotank.

Nghién ctru tién hanh khé&i dong hé thong
trong thoi gian 90 ngay dé khao sat va lwa chon
cac toi wu cho hé thong. Sau dd, van hanh trong
sudt 60 ngay tiép theo nham danh gia hiéu qua xir
ly cac chat 6 nhiém ctia mo hinh biofloc. D& dam
bao duy tri ham lwgng oxy hoa tan, mo hinh dworc
suc khi lién tuc va b6 sung do kiém dé dam bao pH
tir 6,0-8,5 bang cach chAm thém NaHCOs;. Diéu
chinh ty 1€ C:N dap &ng cho m6 hinh thi nghiém,
nghién ctru bé sung bang cach st dung dwong cat
theo ty 1€ 20:1 so véi ham lwong N-NH,* trong bé
nuoi ca.

2.3. Phwrong phdp Idy mdu, phan tich va xir Iy s6
liéu

Veé phwong phap 14y mAu kiém tra chat lwong
nudc, nghién ctru str dung chai nhwa 330 ml thu
mAu phan tich cac chi tiéu NH4*, NO2, NOs vao
ngay thitr 4 hang tuin. Truéc khi thu mAiu, phai
dam bao vat dung dung mau sach va trang binh
dung bang mau nwdc it nhit 3 Ian trwdce khi thu
mAu. Chi tiét thoi gian, dia di€ém va tan suit 1dy
mau dwoc trinh bay & Bang 1.

Hinh 1. So @6 b8 tri mé hinh nghién ctru BFT.
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Hinh 2. Théng ké két qud cdc thong s6 chdt lwong nwdc giai doan nghién ciru.
Bdng 1. Bdng ké théng s6 l1dy mau thi nghiém.

TT | Théngso Thoi gian - Tan sudt Mo ta vi tri S6 lwong
1 NH,* 7g30 - Thir 4 hang tudn Nwéc dau vao bé ca + dbi chirng 48 miu
2 NO,- 7g30 - Thir 4 hang tudn Nwdéc dau vao bé ca + dbi chirng 48 miu
3 NOs- 7g30 - Thir 4 hang tudn Nwdéc dau vao bé ca + dbi chirng 48 miu

Bdng 2. Thé tich Biofloc mé hinh nghién ctru.
Tuin BFT, ml/I Poi chirng, ml/1
Mean+SD (min - max) Mean#SD (min - max)
1 4,12+0,65 (3,4-4,65) 0,37%0,22 (0,1-0,6)
2 2,19+1,23 (0,8-3,2) 0,58+0,16 (0,4-0,8)
3 3,64+0,60 (3,2-4,3) 0,56+0,28 (0,3-0,8)
4 2,9220,71 (2,1-3,5) 0,21+0,02 (0,2-0,2)
5 5,89+4,64 (1,0-10,2) 0,330,01 (0,3-0,3)
6 5,19:2,88 (2,1-7,8) 0,36+0,08 (0,3-0,5)
7 6,666,60 (1,9-14,2) 0,340,15 (0,2-0,5)
8 6,53+4,05 (3,9-11,2) 0,23+0,06 (0,2-0,3)
Mean: Trung binh; SD: P§ léch chuin; Min: Nho nhat; Max: Lén nhét.

Phwong phap phén tich cac thong sd chit
lwong nuwéc theo phwong phdp chuin (APHA-
AWWA-WEF, 2005). Tan suit do dac cac chi tiéu
chat lwong nwéc dwoc thwe hién 1 [an/tudn. Cac
gia tri pH, nhiét do, DO dwoc do bang thiét bi do
nhanh. Xac dinh chi tiéu NH4*, NO,,, NOs- do bang
may quang pho UV-VIS, theo cidc phwong phap
SMEWW 4500 NHs3-F, SMEWW 4500 NO,-B,
SMEWW 4500 NOs-E. Cu thé d6i véi mdi thong s6,
nghién ctru tién hanh 14y mau lién tuc trong 8 tuin
va phén tich l3p lai 3 Ian. Téng s6 mau cho cac chi
tiéu NH4*, NO2, NOs- twong (rng 8 tudn * 3 théng so
* 3 Jan l3p lai * d6i chirng 12 144 mau. Thé tich floc
(Floc Volume - FV) dwoc xac dinh bang phéu lang
Imhoff bang cach cho lang 1 lit nwéc trong thoi

gian 30 phut r6i doc két qua (Avanimelech, 2012).
Cacs6 liéu nghién ctru dwoc théng ké va xir 1y bang
cac phan mém Microsoft Excel 2010, SPSS 13.0 for
Windows v&i mirc y nghia a=0,05.

3. Két qua nghién ciru va thao luan

3.1. Két qud phdan tich chdt lwong nwérc hé xir ly
BFT

Hinh 2 trinh bay két qua phan tich tong hop
giai doan nghién ctru vé cac thong s6 chit lwong
nuwéc cia mo hinh x Iy BFT va déi chirng. Gi tri
pH do dwoc dao déng trong khodng 6,3 dén 8,2.
Trong truedng hop néu pH<6 hodc pH>8,5 sé dnh
hwdng dén hiéu qua ciu tric biofloc va bién dong
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Hinh 3. Ham lwgng théng s6 co bdn trong mé
hinh biofloc va déi chitng.

theo ham lwong CO; trong bé phan tng.
Khoang pH tir 7-8,5 dwgc xem la thich hgp nhit
cho cac hoat dong chirc ndng tuan hoan sinh hoc
cdia hé thong BFT (Martha & Carlos, 2014). Két
qua quan tric ham lwong oxy hoa tan DO twong
tng 3,7 dén 7,9 mg/l va trung binh 6,0 mg/I
(SD=1,19). Nhiét do duy tri & mirc do kha on dinh,
trung binh 29,7°C (SD=2,61). Trong BFT, nhiét d
c6 vai trd quan trong cho qua trinh hoat dong cia
vi khuan nitrate hoa (Gerardi, 2002; Martha &
Carlos, 2014).

Gia tri trung binh cac thong so chat lwong
nwdéc md hinh thi nghiém thip hon so véi doi
chirng. Ham lwgng NH4* dao dong tir 0,0196 dén
2,355 mg/1 va dat trung binh 0,4833 (SD=0,5701)
mg/l. Nong dd NOz, NOs lan lwot twong tng
0,0882 (SD=0,0740) va 1,7559 (SD=0,6795) mg/],
trong khi két qua doi chirng véi cac gia tri 0,9505
(SD=0,4798) va 2,7661 (SD=0,7067). NH4* la chat
déc doi vaoi cac loai thiy san nhw ¢4, tom néu nhw
ham lwgng vuot qua 1,5 mg/1 (Neori et al., 2004).
Nhin chung, ham lwgng NHs*, NO;- thap do khi b6
sung nguodn carbon dé€ duy tri C:N va vi khuin
chuyén héa nhirng hop chit doc chira nito vao
trong t€ bao don protein (Ebeling et al, 2006;
Asaduzzaman et al., 2008). Lwong nito - protein
dwoc tai ché bdi vi to va hé vi sinh vat, dong thoi
gia tang lwgng protein chuyén vao sinh khdi ctia
ca.

Chi so thé tich floc bé phan tng dao dong
trong khoang 0,8 - 14,2 ml/l, cao hon so v&i bé doi
chirmg (Bang 2) va c6 trung binh 4,65 ml/l
(SD=3,26). Déi véi bé d6i ching co gia tri trung
binh bang 0,3725 (SD=0,18269) va ngudng gia tri
thap nhat, cao nhitlan lwot 0,1 - 0,8 ml/1. Ngoaira,
kiém dinh Wilcoxon céc cdp gia tri thé tich floc véi
nhau cho thdy sw khac biét c6 y nghia théng ké
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Hinh 4. Ham lwong cdc théng s6 nghién cteu
trong mé hinh biofloc va déi chitng.

(p<0,001). & thoi gian dAu, chi s thé tich floc kha
khiém ton va dat gia tri cuc dai vao cac tuan cudi
cta giai doan vin hanh thi nghiém (tuan thix 5 - 8).
Khéi lwong hat biofloc c¢é y nghia quan trong
khéng chi v&i viéc 6n dinh chat lwgng nuwéc ma
con la nguén dinh dwdng cho ca (Browdy et al,,
2001; Avnimelech Y. 2012). Ngoai viéc tai s
dung cac chat dinh dwdng, mat d6 vi sinh vat phat
trién trong hé xi Iy c6 vai tro quan trong san xuat
té bao vi sinh (hat biofloc) cung cip nguén thirc an
tw nhién cho ca.

3.2. bdnh gid hiéu qud xir ly nwéc thai nudi
trong thiiy sdn ctia cong nghé BFT

Hinh 3 va Hinh 4 trinh bay két qua so sanh
hiéu qua xtr Iy cac chat 6 nhiém ctia cdng nghé BFT.
Ham lwgng cac théng s6 co ban nhw DO, pH, nhiét
d6 dwoc duy tri 6n dinh so véi bé ddi chirng. Tuy
nhién, sy khac nhau gitra cac cap gia tri DO, pH va
nhiét dd & bé BFT va d6i chirng khong duoc khing
dinh béi qua trinh kiém dinh Wilcoxon (p>0,05).
Vé nguyeén tic, d€ hé biofloc hoat dong tot va hiéu
qua, ty 1&¢ C:N can duy tri trong khodng gia tri
twong Ung ty 1€ 10-20:1 (Avnimelech, 1999;
Asaduzzaman, 2008). Trong hé biofloc vi khuin va
tdo cu truc nén hat biofloc trong diéu kién moi
trwedong giau ham lwong oxy hoa tan. Ham lwgng
DO trong nwérc cling anh hwdng truc tiép dén chit
lwong cua biofloc. Ngwéng tdi thiéu cia hoat dong
nudi ca tra khoang 2,0 mg/L va ham lwong DO ly
twdnglémn hon 5,0mg/1. Gia tri pH pht hgp dé nudi
ca tra dao dong trong khoang 6,5 - 8.

Anh hwéng nguy hai ciia NO2 tac dong truc
ti€p 1én sw van chuyén oxi, qua trinh oxi héa cac
hop chit quan trong va tén thwong mo. Trong BFT,
noéng dé6 NO,- yéu ciu nhé hon 2 mg/1 (Martha &
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Hinh 5. Hiéu sudt xi Iy théng s6 nghién ctru
trong mé hinh Biofloc.

Carlos, 2014). Tuy NO3- 1a sdn pham it ddc hon so
vGi cac hop chit vo co chira nito khac nhung tiém
an gia ting ham lwong va tich liiy trong moi
trueong. DO thi biéu dd biéu dién két qua giita md
hinh thi nghiém tudn hoan nwéc biofloc va déi
chirng cho thiy ham lwgng cac thong s6 nghién
ctru trong bé BFT dwgc duy tri & mic thap (Hinh
4). Sw chénh léch nay chirng té tinh hiéu qua cta
qua trinh xt¥ ly. Két qua kiém dinh Wilcoxon cho
thay sw khac biét c6 y nghia thong ké gitra cac cap
gia tri NHs*, NO2, NOs- trong BFT va déi chirng
(p<0,05). Ttr d6, chi ra hiéu qua 6n dinh ham
lwong chat 6 nhiém trong md hinh nudi ca va wu
diém ctia cong nghé BFT. Thuc té, diy 1a cong nghé
dap &ng nhu cau phat trién bén virng trong nudi
trong thdy san bang cach duy tri chat lwong nwéc
v&i viéc chuyén héa chit thai nito vao sinh khéi vi
khuan (Schneider et al, 2005; Xu et al, 2013).
Ham lwong NH.* trong bé BFT thip nhat dat
0,0207 mg/1 (tudn 1) va cao nhit 1,4371 mg/l
(tudn 2). O’ bé d6i ching NH4* thdp nhit va cao
nhat rng véi cac gia tri 0,1367 va 1,7163 mg/1
trong hai tuin dau sau vin hanh. Hiéu qua xtr ly
thong s6 6 nhiém trong mé hinh biofloc dwoc
thong ké va biéu dién & Hinh 5. Hiéu sudt xt ly
NH4* dao dong trong khoang 16,3 dén 84,8% va
dat trung binh 51,5% (SD=28,3). Trong khi, mttc
d6é 6n dinh ham lwgng théng s6 NO2- va NOs- &
mirc 89,8% (SD=6,5) va 35,6% (SD=11,3). Pay la
két qua cla qué trinh duy tri nong d6 ammonia
trong BFT dwa trén co ché hap thu ammonia cta
vi tdo, ddng hda cda vi khuln va nitrate hoa.

Sw On dinh cac thong s6 chit lwgng nwéc
trong BFT la két qua cac hoat dong tich cuc cta vi
khudn. Vi khuin st dung chit thai trong BFT nhw
14 ngu6n dinh dudng va gidm sw tich lily va san
sinh cac doc chat (Avnimelech, 1999;

Asaduzzaman, 2008). C6 thé thiy, xét dwdi goc do
ham lwong NO2, NOs- trong hé biofloc thap hon so
v&i doi chirng va chit lwgng nwére sau xir ly tot hon.
Uu diém cua biofloc 1a mét md hinh kin, khéng
chiu &nh hwdng truc ti€ép cia moi trweong va khi
hau nén c6 thé chi dong kiém soat dé dang hoat
dong hé thong t6i wu nhat. Tuy nhién, han ché cta
BFT la tang chi phi vdn hanh, phu thugc vao luwong
oxy can duy tri, nguén carbon dwoc thém vao.

4. Kétluan

Tl nhitng két qua nghién ciu thé thiy mo
hinh biofloc van hanh 6n dinh, cac chi tiéu 6 nhiém
c6 xu hwdng gidm xudng va dwoc kiém soat an
toan. Cac thong s6 6 nhiém trong bé phan trng BFT
thap hon so v&i d6i chirng. Ham lwgng NH4* trong
bé BFT bién thién trong khoang gia tri thip nhat
0,0207 mg/1 va cao nhit 1,4371 mg/l. Hiéu suit
xtr Iy NH4* dao dong trong khoang 16,3 dén 84,8%
va dat trung binh 51,5% (SD=28,3). Trong khi,
muc do 6n dinh ham lwong thong s6 NO,- va NOs-
& mtec 89,8% (SD=6,5) va 35,6% (SD=11,3). Pay
l1a cdng nghé than thién moi treomg va la hwéng
gidi phap phat trién bén virng hoat dong nudi
tréng thiy san trong bdi canh hién nay.
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ABSTRACT

Study to assess the treatment efficiency of aquaculture wastewater
by biofloc technology

Hung Quang Tri Nguyen 1, Kiet Tuan Vu 1, Tu Cam Phuc Nguyen 2, Ky Minh Nguyen 1

1 Faculty of Environment and Natural Resources, Nong Lam University - Ho Chi Minh City, Vietnam
2 Faculty of Fisheries, Nong Lam University - Ho Chi Minh City, Vietnam

This paper presents result of aquaculture wastewater treatment efficiency assessment by
recirculating model Biofloc Technology (BFT). In 150 days experiment process, the studying was
conducted a survey and assessment of water quality parameters such as NH4*, NO2- and NOs-. The
data analysing results showed the decreasing trends of pollutant concentrations follow time series.
The concentrations of NO»- and NO3 were determined 0.0882 (SD =0.0740) and 1.7559 (SD = 0.6795)
mg/], respectively. The NO,- and NOs- parameters steady-state had high values, which were equal
to 89.8% (SD = 6.5) and 35.6% (SD = 11.3). The level of NH4* was varied from 0.0196 to 2.355 mg/1
and averaged 0.4833 (SD = 0.5701) mg/l. The treatment efficiency of NH4* was ranged between
16.3% and 84.8%, and averaged 51.5% (SD = 28.3). Therefore, this shows that biofloc technology
promises saving potential and contributes to water resources sustainable protection in aquaculture
activities.





