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PANH GIA HIEU QUA XU LY NUOC THAI CUA MO HINH NUOI CA TRA
THAN THIEN MOI TRUONG

Vii Tuédn Kiét', Nguyén Tri Quang Hung', Nguyén Minh Ky

Tém tit: M6 hinh cong nghé biofloc (Biofloc Technology - BFT) dwoc vin hanh nham muc dich
ddanh gid hiéu qua xir Iy cdc chdt 6 nhiém trong qud trinh nudi thir nghiém cd tra Pangasianodon
hypophthalmus. Trong hé théng tuan hoan nwée biofloc, carbohydrate dwoc thém vao ¢é vai tro
thiic ddy sw phdt trién da dang va cdan bang céng dong vi sinh vit. Két qua nghién ciru cho thdy
mikc dé on dinh cao cdc hop chat hitu co va chdt dinh dwdng nito, photpho. Mikc trung binh xir 1y
BOD:s ciia cong nghé biofloc twong vmg 21,4% (SD=12,11). Hiéu sudt xir Iy COD dao déng trong
khoang gid tri 10,6% dén 67,2% va trung binh 32,2% (SD=12,14). Hiéu quda xit Iy trung binh TN,
TP twong ing lan lwot 28,9% (SD=27,79) va 11,0% (SD=4,28). Nhin chung, mitc d¢ xit Iy nito' tot
hon so véi kha ndng loai bé photpho. Gid tri trung binh cdc théng sé chdt leong nwée mé hinh thi
nghiém sau xir 1y ddp g Quy chudn kj thudt Quéc gia vé nudc thdi céng nghiép QCVN
40:2011/BTNMT (Cot A). Céng nghé biofloc ¢é wu diém trong viéc vmg dung nudi trong thiy sdan

bén vitng va than thién moi truong.

Twr khéa: Cong nghé biofloc, ca tra, nude thai, vi sinh vat, than thi¢n méi truong.

1. PAT VAN PE

La loai c& da tron, c4 tra (Pangasianodon
hypophthalmus) c6 than dai, lung xam den,
bung hoi bac, miéng rong, 2 doi rau dai, va co
gia tri kinh té cao. Pay 1a loai co tbc do ting
trudng twong d6i nhanh, phan bd & luu vuc séng
Mé Koéng, song chi yéu trong nudc ngot hodc
vung nudce hoi lg. Do tudi thuan thuc tir 2-3 nim
tudi va trong lugng giai doan thuan thuc lan dau
dao dong 2,5-3 kg. Qua trinh nuodi ca tra thoi
gian dai, st dung ngudn nudc 16n dé giy ra cac
nguy co & nhiém moi truong va can kiét tai
nguyén nude. Trong khi, phong trao day manh
hoat dong nudi ca da tron nhu ca tra & vung
dong bang song Ciru Long dang nd ro. Vi vy,
cang 1am gia ting nguy co suy thoai chat lugng
nudce, thach thirc cho cac hoat dong quan ly tai
nguyén va moi truong.

Do nhu cau sir dung tai nguyén nudc 16n va
rai ro dich bénh, 6 nhiém moi truong. Tinh chét
nuéc trong hé théng ao nudi ca tra gém cac
thanh phan gay hai cho méi truong nhu cac hop

" Truong Pai hoc Nong Lam TP.Ho6 Chi Minh.
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chat hiru co, cac chat dinh dudng N, P duoc sinh
ra tir thire n du thira, chat thai cia ca. Phuong
phap truyén théng nudi trong thiy san ndi
chung va nudi cd tra ndi ri€ng phai thuong
xuyén thay mdt luong nudc 16n mdi ngay. Ham
lugng cac chat doc sinh ra gay can trd, kim ham
su sinh truéng va phat trién cac loai thiy san va
khong hiéu qua kinh té. Khic phuc nhitng han
ché trén, cong nghé tuan hoan nudc biofloc
(BFT) sir dung co ché trao doi tudn hoan nudc
va thac ddy mat do quan thé vi sinh vat bang
cach gia ting ty 18 thanh phan C:N trong nudc
(Avnimelec, 1999; Ebeling et al., 2006). Mo
hinh BFT duy tri ham lugng ammoni, nitrit va
nitrat trong nudc dudi ngudng gay hai cho ca.
Cong nghé BFT dugc xem la gidi phap nudi
trong thity san bén viing (Megahed, 2010). Muc
dich ctia nghién ctru nham thiét 1ap mo hinh thi
nghiém tudn hoan nudc, than thién moi trudng
su dung cong ngh¢ biofloc va danh gia hi¢u qua
xtr Iy cac chat 6 nhiém trong diéu kién nudi van
hanh loai ca tra Pangasianodon hypophthalmus.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
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2.1. M6 hinh nghién ctru

Ciu tao: Thi nghiém bd tri véi cac don
nguyén duge mo ta nhu Hinh 1, bao gém 1 bé
nudi c4, 1 bé vi sinh hiéu khi (aerotank) va 1 bé
léng sinh hoc dugc lam be‘ing vat liéu composite
téng hop. Kich thudc bé nudi ca R*H=110*75
cm (dung tich 400L), st dung nuéce sach khir clo
va suc khi lién tuc dé duy tri ham luong oxy hoa
tan trung binh 6,0 mg/l. Qua trinh kiém soat
ham luong oxy hoa tan dua trén lugng khi cp
lién tuc véi dong luu luong dao dong 4-8
lit/phut. Bé aerotank 200L (R*H=80*50 cm)
chira bun hoat tinh voi nong d6 MLSS = 3000
mg/l. Bé ling chira nudc sach co dudong kinh
R=70 cm va chié¢u cao H=80 cm.

Hinh 1. So' d6 bo tri mé hinh nghién ciru BFT

Nguyén Iy hoat dong: Nudc duoc bom tir bé
nudi sang bé aerotank, rdi tir bé aerotank sang
bé ling va cudi cung tu chay tuan hoan tir bé
lang trd lai bé nudi ca véi luu luong 25 1it/gio.
Hé théng ¢ cac van dong mo nudc va xa bun
tuan hoan vé bé aerotank.

Ddi trong nghién ctu: Ca tra gidng (Pangasianodon
hypophthalmus), khdi lugng trung binh tir 14-25
gram/con. Mat d6 tha nudi tuong duong 100
con/bé. Nghién ciru sir dung thirc 3n hiéu Cagrill
(30% dam). Ca duogc cho an 2 lan/ngdy vao céac
thoi diém 8h00’ va 17h00” v6i lidu lugng tuong
ung 5% trong lugng cua ca.

Nghién ciru tién hanh khoi dong hé thng
trong thoi gian 90 ngay dé khao sat va lya chon
cac t6i wu cho hé thong. Sau d6, van hanh trong
sudt 60 ngdy tiép theo nham danh gia hiéu qua
xir 1y cac chat 6 nhiém ctia mo hinh biofloc.
Theo Frank R.S., (2010) cac thong sd tinh toan,
Irra chon thiét k& mé hinh nghién ctru dugc trinh
bay ¢ Bang 1.

Bang 1. Khio sit thong so tinh toan thiét ké

Théng s6 Do:n Gia tri

vi Khio sat | Tinh toan
BOD;s mg/l 8-120 120
COD mg/l 15-140 140
TN mg/l 0-4 4
TP mg/l 2-20 20
HRT gio 4-8 8

Cu thé, qua trinh khao st thir nghiém thich
nghi nhim dam bao sy phu hop véi diéu kién
van hanh hé théng (Frank R.S., 2010). Trong
nghién ciru ndy, qua trinh thich nghi cho bé sinh
hoc hiéu khi dugc thyc hién bang hinh thirc nudi
cdy vi sinh va ting dan tai trong hiru co dugc
nap vao bé phan mg. Bun hoat tinh duogc 1y tir
hé théng xir Iy nude thai sinh hoat (tda nha
Samco 444, Q.5, Tp. HCM). Viéc lya chon luu
lugng nudce tuadn hoan phu thudc vao thoi gian
luu ctia bé aerotank va qua trinh ¢ bé ling. Hoat
dong kiém soat hé théng tuan hoan dya vao cac
van déng md nude va bun. Nham dam bao duy
tri ham luong oxy hoa tan trung binh 6,0 mg/l,
md hinh duoc suc khi lién tuc va bd sung do
kiém dé dam bao pH tir 6,0-8,5 bang cach cham
thém NaHCO;. Bé dap g md hinh thi nghiém,
nghién ctru diéu chinh ty 16 C:N bang cach sur
dung duong cat theo ty 1¢ 20:1 (so voi ham
lugng N-NH,").

2.2. Phwong phap phan tich va xir Iy s6 liéu

Phuong phap phan tich cic thong sd chat
luong nuéc theo phuong phap chuan (APHA,
AWWA, WEF, 2005). Tan suat phan tich céac
chi tiéu chat luong nudc duoc thuc hién 1
lan/tudn (trir thong s6 COD: 1 lan/ngay). Ham
luong DO dugc do bang thiét bi cam tay (may
do DO, Orion, M¥). Xac dinh chi tiéu BODs
bang phuong phap u trong ti cdy ¢ diéu kién
20°C va 5 ngay. Nong do thong s COD do bang
may quang phd UV-VIS, theo phuong phap
SMEWW 5220-D:2005. Ham luong nito tong
(TN), phdtpho tong (TP) do bang may quang
ph6é UV-VIS, theo cic phuong phap SMEWW
4500-N va 4500-P. Thé tich floc (Floc Volume -
FV) duoc xic dinh bang phéu ling Imhoff.
Nghién ctru tién hanh ling 1 lit mau nudc trong
thoi gian 30 phut rdi doc két qua (Avnimelech,
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2012). Cac s lidu nghién ctru duoc théng ké va
xir Iy bang cic phan mém Microsoft Excel

2010, SPSS 13.0 for Windows.

Bing 2. Thong ké két qua chit lwgng nudée giai doan nghién ciru

nuoc biofloc

3.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua van hanh hé thong tuin hoan

Trudc xir ly Sau xir ly
Thong sb Nhé Lén Trung | P§léch | Nhé Lén Trung | D¢ léch
nhit nhit binh chuin nhit nhit binh chuin
COD (mg/]) 44,8 128,3 65,0 17,53 21,9 78,6 43,5 11,66
BODs (mg/l) 11,0 41,5 17,2 11,00 7,7 37,0 13,9 9,78
TN (mg/l) 1,1 2,8 1,9 0,69 0,2 2,4 1,4 0,81
TP (mg/1) 3,9 11,2 7,7 2,88 3.4 10,1 6,8 2,64

Bang 2 trinh bay két qua phan tich cac thong
s6 chat lugng nudc ciia md hinh cong nghé
BFT. Thong s6 COD hoa tan trude va sau xir Iy
dao dong trong khoang 44,8 - 128,3 mg/l va
21,9 - 78,6 mg/l va o tri trung binh lan rot bang
65,0 mg/1 (SD=17,53); 43,5 mg/l (SD = 11,66).
Trong khi, chi tiéu BOD;s trung binh lan luot
trudc va sau xtr 1y 1a 17,2 va 13,9 mg/l. Cac két
qua nay thap hon ngudng gii han cho phép cia
Quy chuén k¥ thuat k¥ thuat Qudc gia vé nudc
thai cong nghiép QCVN 40:2011/BTNMT (Cot
A). Ham luong thong sb cac chat dinh dudng
(N, P) kha thp, dic biét dbi véi chi tiéu TN.
Gia tri trung binh cac thong sd chét luong nudc
md hinh thi nghiém sau xir 1y thip hon so véi
trude xir ly. Boi 18, khi bd sung ngudn carbon dé
duy tri ty 16 C:N va vi khuan s& chuyén hoa
nhitng hop chat doc chira nito vao trong té bao
don protein (Ebeling et al., 2006; Asaduzzaman
et al.,, 2008). Luong nito-protein dugc tai ché
boi vi tao va hé vi sinh vat, dong thoi gia ting
lwong protein chuyén vao sinh khdi cia ca.

Bang 3. Thong ké thé tich floc mé hinh

nghién ciru

Thé tich floc, ml/l
Tuin | Nhé | Lén | Trung | P§ léch
nhit | nhit | binh | chuin
1 34 | 4,65 4,12 0,65
2 0,8 3,2 2,19 1,23
3 3,2 4,3 3,64 0,60
4 2,1 3,5 2,92 0,71
5 1,0 10,2 5,89 4,64
6 2,1 7.8 5,19 2,88
7 1,9 14,2 6,66 6,60
8 3,9 11,2 6,53 4,05
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Vé nguyén tic, dé hé biofloc hoat dong t6t va
hiéu qua, ty 1& C:N can duy tri trong khoang gia
tri tuong ung ty 1€ 10-20:1 (Avnimelech, 1999;
Asaduzzaman et al., 2008). Dé duy tri ty 16 C:N
thich hop, nghién ctru sit dung carbohydrate
thém vao bang cach bd sung luong duong cat
dao dong tu 0,4-8 gram, voi trung binh 1,13
gram. Trong h¢ biofloc vi khuan va tao cau tric
nén hat biofloc trong diéu kién méi trudng giau
ham luong oxy hoa tan, dao dong trong khoang
gi4 tri 4,2-6,5 mg/l. Chi sb thé tich floc bé phan
ung dao dong trong khoang 0,8 — 14,2 ml/l va
c6 trung binh 4,65 ml/l (SD=3,26). O giai doan
déu, chi sb thé tich floc thép va dat gia tri cuc
dai & cac tuan cudi trong giai doan van hanh thi
nghiém (tuan thi 5 - 8). Khéi lugng hat biofloc
¢6 ¥ nghia quan trong khong chi véi viéc on
dinh chit luong nudéc ma con 1a ngudn dinh
dudng cho ca (Browdy et al., 2001; Avnimelech,
2012). Trong hé xir Iy BFT, sy phét trién mat do
vi sinh vat cé vai trd0 quan trong trong viéc san
xuét cac hat biofloc va cung cip ngudn thirc dn tur
nhién cho ca. Pdng thdi qua d6 gdp phan loai bd
cac chat 6 nhidm gay doc cho ¢ va moi trudng.

3.2. Hiéu qua xir Iy cac chét hitu co trong
mo hinh nudi ca tra

Db thi biéu dién su bién dong va hiéu qua xu
ly COD trong md hinh thi nghiém tudn hoan
nuée biofloc. Cac két qua cho thidy ham luong
thong s6 6 nhiém trong bé BET dugc duy tri &
murc thip (Hinh 2). Sy chénh léch nay ching t6
tinh hi€u qua cta qua trinh xtr 1y. Cac nhom vi
khuén tao ra ning luong tir ngudn carbohydrate
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nhu cellulose, duong, tinh bt va tai tao té bao
méi: Carbon hitu co + vi khuan & CO, + ning
lugng + té bao vi khuin méi (Avnimelech,
1999). Uu diém cia cong nghé BFT giap on
dinh ham lugng chit 6 nhiém trong md hinh
nuoi ca.
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Hinh 3. Bién dong nong dé BOD;
va hiéu sudt xir 1y

Hiéu suat xir Iy COD thip nhét (10,6%), cao
nhat (67,2%) va trung binh 32,2% (SD=12,14).
Dbi véi chi tiéu BODs, bién thién ham luong
theo thoi gian van hanh dwoc thé hién & Hinh 3.
Mitrc trung binh xir Iy BODs cua cong nghé BFT
tuong ung 21,4% (SD=12,11) va dao dong tur 4,0
dén 39,5%. Thuc té, day 1a cong nghé dap tng
nhu cdu phét trién bén ving trong nudi trong
thiy san bang cach duy tri chat lwong nuéc véi
viéc chuyén hoa chét thai vao sinh khdi vi khuan
(Schneider et al., 2005; Xu et al., 2013).

3.3. Hiéu qua xir Iy cdc chét dinh dudng
trong mo6 hinh nuéi ca tra

Biofloc bao gdm nhiéu loai vi khuan, ndm, vi
tao va cac sinh vat lo lirng khac (Hargreaves,
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2006). Pay la ngudn chira vitamin va cic
khoang chét, dic biét 1a phdtpho. Sy 6n dinh cac
thong s6 chat luong nude trong BFT 1a két qua
cac hoat dong tich cuc cua vi khudn con duoc
thé hién qua hiéu suat xir Iy TN va TP (Hinh 4).
Trong d6, vi khuan di dudng s& chuyén hoa truc
tiép nguon doc t6 NH4" vao thanh phan biofloc
va hip thu phdtpho vo co vao qua trinh tong
hop té bao vi khuan.
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Hinh 4. Bién dong ham lwong TN, TP
va hiéu sudt xir 1y

Nhin chung, mirc do xtr 1y nito tot hon so véi
kha ning loai bo phdtpho. Pic biét, kha ning 6n
dinh va lam gidm ham lugng TN cta md hinh
nghién ciru cao nhat dat mic 80,0%. Trung binh
hiéu qua xir Iy TN, TP lan luot twong tng 28,9
(SD=27,79) va 11,0% (SD=4,28). Vi khuan st
dung chit thai trong BFT nhu 1a ngudn dinh
dudng va giam sy tich iy va san sinh cac ddc
chét (Avnimelech, 1999; Asaduzzaman et al.,
2008). Uu diém cua biofloc 14 mot mé hinh kin,
it chiu anh hudng truc tiép cua moi truong va
khi hau nén c6 thé chi dong kiém soat dé& dang
hoat dong h¢ théng tdi uu nhat. Tuy nhién, han
ché cia BFT tang chi phi van hanh, phu thudc
vao luong oxy can duy tri va ngudn carbon
duoc thém vao.

4. KET LUAN

Tur nhitng két qua nghién ctru thé thdy mo
hinh biofloc van hanh 6n dinh, céc chi tiéu 6
nhiém c6 xu huéng giam xudng va duoc kiém
soat an toan dudi ngudng Quy chuin k¥ thuat
Quéc gia vé& nudc thai cong nghiép QCVN
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40:2011/BTNMT (Cot A). Cac théng sb 6
nhiém trong bé phan ung BFT thap hon so véi
quy chuin x4 thai nudc thai cong nghiép. Hiéu
suat xir 1y cac chit hitu co (COD, BODs) cia
cong ngh¢ BFT tuong ung 32,2 va 21,4%. Kha
ning duy tri chit luong nudc thong qua sy 6n
dinh cac chat dinh dudng nito va phdtpho kha
t6t. Ham lwong TN, TP sau xir 1y trung binh dat
két qua thip voi cac gia tri lan luot 1.4
(SD=0,81) va 6,8 (SD=2,64) mg/l. Uu diém nbi

bat cua cong nghé BFT 1a than thi€én mdi truong
va 1a giai phap hiru hiéu phat trién bén viing
hoat dong nudi trong thuy san ndi chung va nudi
ca tra noi riéng. Cong ngh¢ BFT dap ung va duy
tri chat lwong nuéc véi viée chuyén hoa, xir 1y
ngudn chat thai vao bén trong sinh khéi vi
khuén. Ngoai ra, day la mot mo hinh kin, it chiu
anh huong truc tiép cia moi truong va khi hau
nén c6 thé chu dong kiém soat dé dang cac hoat
dong tdi uu.
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Abstract:
ASSESSMENT OF WASTEWATER TREATMENT EFFICIENCY FROM
ENVIRONMENTALLY FRIENDLY CATFISH FARMING MODEL

Biofloc technology (BFT) was carried out and operated for purpose of assessing the pollutants
removal efficiency by catfish farming model (Pangasianodon hypophthalmus). In the recirculating
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model biofloc, the studying added carbohydrates to promote the balanced and diverse development
of microorganisms. The studying results showed that stable levels of organic compounds and
nutrients such as nitrogen, phosphorus were good. The biofloc technology’s average treatment of
BODs was equal to 21.4% (SD=12.11). The removal efficiency of COD was ranged between 10.6%
and 67.2%, and averaged 32.2% (SD=12.14). The average treatment efficiency of TN, TP were
28.9% (SD=27.79) and 11.0% (SD=4.28, respectively. Overall, the nitrogen treatment levels were
better than the phosphorus removal ability. In the experiment, average values of treated water
quality parameters models met QCVN 40:2011/BTNMT National Technical Regulation on industrial
wastewater (Columm A). Therefore, the biofloc technology’s advantages can be applied for
environmentally friendly and sustainable aquaculture.

Keywords: Biofloc technology, catfish, wastewater, microorganism, environmentally friendly.
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