MOT SO HE THONG LOC SINH HOC SUJ DUNG

TRONG NUOL SINH VAT CANH BIEN (TONG QUAN)

POMTAT
Ci-canh bién ngay

D5 Hi Hodng!

¢ang duoc nuéj phd bién & Viéet'Nam vatrén thé gi6i. Trong bé nudi sinh vt canh céc

chdt thai tir thic an vi.chét bai tiét cdn duoc loai bd nhim tranh gay hai ¢ho vat nuoi. B liu gitr thanh cdng
mot bé nudi sinh vt cinh, he thong loc sinh hoc can duoc lp dat va vian hanh dung. He théng loc sinh hoc
14 not sinh séng cua cac vi khuan nitrat-héa, cac vi khudn nay ¢6 vai tro ¢chuyén héa nito thii ra tir ca va vt
Audi-dang doc-(NH;/NHy sang-dang it doc hon (NO;). Chung c6 vai tro loai bé edc chat dde hai mdt

cach hiéu quéa va kinh t€ nhét; a0 méi treong trong

sach cho he thdng nuéi. Co nhiéu kiéu loc sinh hoc

kha¢ nhau bao gom hé théng loc sinh hoc qua nén day, loc sinh hoc nhé giot, heé théng lec canister (binh
ho hip). Ngoai ra con ¢6 cic hé thong khac nhu hé théng cia Lee Chin Eng, Jaubert, Adey va Berlin. Bai
viét cung cip dit litu lién quan dén viec thiét ké va van hanh mot s6 hé thong loc sinh hoc dung trong nuéi
sinh vt canh. Ngudi nudi can hiéu ré cdu triic va vin‘hanh ctia chang dé c6 thé sit dung mdt cach hidu gqua

nhit,

Tekhoa: Loc sinh fioc, vi khudn nitrat hoa, méi truong.

1. MOBAU

C4 canh bién 14 d6i-tuong ngy cang-duoc nud
phd bién & Viet Namr v4 nhieu noi trén thé gioik Dé
duy fri mot bé nuodi sinh ¥4t canh khée manh, phuc
vu cho nhu cdu giai tri, ngudi nudi cAn phai tao ra
mbi truong séng thich hep cho chung ddng thoi gidi
quyét cac chat thai tir vat nudi va tir thire an thira. pé
gidi quyét vin dé ndy viéc thiét ké hé thong nudi
thich hop 1a mét phian quan trong Khong thé thiéu
trong bé nuéi ca canh.

He théng loc-trong nudi trong thiy san bao gom:
loc sinh hoc, Toe oo hoc va loc hoa hoc. Tét ca 3 loaj
loc nay déu c6 chung nguyén Iy hoat dong bang each
cho nuée c¢hay qua: cac loai vat lieu loc. Méi loai lo¢
¢6 chirc nang tinh chdt khic nhau. Loc co hoc
thudng ding vat lieu tro ding dé gitr cdc chat ban
khong hoa tan; loc sinhhoc st dung vi sinh vat co vai
trd chuyén héa cac chit vo co va hitu co hoa tan (da¢
biét Ia nito); loc hoa hoc bao gom cac thiét bj va:vat
liéu loc (than hoat tinh) diung dé loai bé mot s0 loai
chathda tan trong nudc (Delbeek, Sprung, 1994). Bai
viét nay chi dé cap dén hé thong loc sinh hoc, ‘bao
gdm: vai tro cia hé thong loc sinh hoc va mot s6 kiéu
lpc sinh hoc pho bién ding cho bé nuoi sinh vit
canh. Thiét ké mot hé thong loc sinh hoc¢ ding dem
lai hiéu qua cho viéc nudi ca canh, gop phan giam
thidu. cac stress €O thé gay chét ca va cac vat nudi.
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Ivién Hai dwong hoc, Nha Trang
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2. VA TRO CUA HE THONG LOC S981H0C

Pam 14 ¢hit dinh dudng can thiét ciu thanh co
thé dong, thucvat. Trong qué frinh-trao ddi chit vit
fudi bai tiét nitor dudk dang uré, axit uric hoic
amoniac (NHy). Ngoai ra khi dam bi chuyén héa
frong qué trinh trao d6i chat trong co thé hay qua
trinh phén r4 ¢ac chdt hiru o boi cac ¥ khudn di
duomg wchtirig, déu sim ginh amoniac (NHy) va khi
cacbonic (CO,) (Delbeek, Sprung, 1994; Moe;
19923). Amoéniac, nitrit (NO7) 12 rihémg chat gly ddc
cho vat nudi chrth trong bé. Vi vy cén c6 bién phap
lar -giam haih Tueng cac chat gay doc ndy. Dé gi
quyét vin dé nay he thdng Joc sinh hee duoe xem B
giai phap hiéu qua va kinh té fhaf, ¢ tac dung
chuyén héa ca¢ chit thai gay doc thanh dang it doc
hon, tao méi truong song tot ¢ho vat nudi.

Hé théng loc sinh ho¢ trong nuéi ¢a canh bién
dwoc biét dén tir thip nién 60 Delbeek, Sprung,
1994; Moe, 1992a). Loc sinh hoc 12 hié thong loe si
dung sinh vat séng dé chuyén hoa cac chét doc hai
(NH, va NO;) sang dang it ddc hon (NO;). Qud
trinh chuyén héa nay goi la qua trinh nitrat “héa
(Delbeek, Sprung, 1994; Mo¢, 19922). V¢ 1y thuyél
mét hé thong loc sinh hoc ly tudng sé& 16ai bo hoa
toan (100%) arnoniac, khong tén tai nitrit (NOp, st
dung vat lieu ré tién, khong c4n phéi thay nhiéu nude
va'’khong tich lay nhiéuchat thai ran. Tuy nhién trén
thuc t€ khong c6 hé théng lo¢ sinh hoc ndo co thé
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dap img tit ¢d ¢Ac yéu ciu trén, boi vi méi h¢ thing
loc déu ¢6 yy va nhuoc diém riéng.

3. T $6 HE TGN 106 S0 ROC Prid i

Cac heé thopg lo¢ sinh hoe déu sir dung cac gia
thé 13 noi cc vi khudn nitrat hoa phat trién. Pay 1
fhém vi khudan Riéu khi, chung ¢an nhiéu oxy hoa
tan dé phat trién (Wheaton et 4/, 1991). Cac kiéu loc
sinh hoc duot sir dung phé bién bao gom: loc qua
nén ddy (undegravel biofilter), loc sinh hec nho giot
(trickle biofilter).

3.1. Loc qua nén déy cat (Undergravel filter)

Pay 14 mo hinh loc truyén thong cho bé nuéi
sinh vét canh bién. M6 hinh nay c6 két cau nhu sau:
tim loc ¢¢ nhiéu 16 nhé duge dat ¢ach day bé khoang
2 - 2,5 cm, sau d6 cho mét 1op cat san ho lén trén
cung, day khoang 2.5 - 7 cm. Nuoc sé theo dong khi
trong mt Ong di tir day 1én mit mnéc, Do chénh léch
ap lue nuoc sé chay Xuyén qua lop ¢it loc. Hé théng
nay nén st dung cat thoé dé€ nuéc théng qua dé hon,
cung cip oxy V4 gid bam cho vi khuan hoat déng
(Goldstein, 2008) (Hmh 1).
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Gid dF t3m loc Tuidn hoan nwrde dudi tam loc

Hiph 1. M6 hinh h¢ théng loc sinh hoc nén d4y
(Undérgravel biofilter)

Uu diém cija he théng loc nén day (undergravel
bi10ﬁ]ter) la cé ciu tao dom gian, c6 thé tu thiet ké
bang cic vat ligu ré tién. He théng nay dé vé sinh, vat
libu loc 1am gia thé cho cac vi khudn nitrat hoa hoat
dong. Han ché cua hé thong loe sinh hoc qua nén
diy 14 t3c 46 mnge chiy qua loc cham, ham luong oxy
lfﬂatanbi giani di Khi nuéc di qua loc, c6 thé lam
beh tu cdc chat bdn va 1a noi phat trién céc vi khuén
d’d“"’ﬂg Nhimg vi khudn niy sé canh tranh noi bam
Cia vi khudp nitrat héa (cdn nhiéu oxy). Vi vay hé
thing loc qua nén day cat thuong c6 hiéu suat
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chuyén héa amoniac tir cic chat thai thap va ¢6 hién
tugng tich liy amoniac sau mét thoi gian nudi lJam
¢ho ca va sinh vat nuéi bi stress. Bdi vi hé thong nay
lam tich tu chét bin trong nén day, cho nén can vé
sinh dinh ky 6 - 8 thang/Ian (Moe, 1992b). M6 hinh
nay chi thich hop cho nuéi c4, khéng thich hop cho
nudi san ho.

3.2. H¢ théng loc sinh hoc nhé giot (Trickle
Filter)

Mé hinh hé théng loc sinh hoc nho giot dugc thé
hién & hinh 2 va 3. Hé thong chay nho giot bao gdm
midt ngan cho nuéc chiy tir trén xudng, di qua cac
vit lidu loc. Cac vit liéu ndy sé& lam nuéc phin tan
nho va chay tir tir Xxuong phia dudi qua cac ngan
chira, sau d6 duoc bom tré lai bé nudi. Hé théng nay
duoc sir dung rong rai & Bic My. Uu diém cia hé
thong nay cung ¢ip nwoc cé luong oxy hoa tan cao
cho vi khuan sdng trong ngin loc, tao diéu kién cho
qua trinh nitrat liéa xay ra nhanh chéng va hiéu qua
(Delbeek, Sprung, 1994).
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Hinh 2. So 3 bé nudi c6 hé thiiig loc sinh hoc
aho giot (Trickle Filters)

Khai niém “loc kho/wot” ciing thuong sir dung
cho hé théng nay, bdi vi cac vat liéu loc khong chim
trong nwdc. Mot 1op nuéc mong bao quanh vt liéu
lgc tao diéu kién cho oxy dé dang lida tan vio nux,
tao diéu kién c¢ho vi khuan nitrat héa song trén bé
mit vat liéu loc phat trién manh mé hon. Ket qua la vi
khuén hiéu khi c6 diéu kién phat trién manh, nguoc
lai cic vi khudn k¥ khi khong c6 co hoi dé phat trién.
Chat ban ciing it tich tu trén vat liéu loc, vi vay khéng
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¢in phai vé sinh vt liéu loc thuong xuyén (Delbeek,
. Sprung, 1994).

Qua trinh van hanh cia hé thong nay nhu sau:
nuée chay vao ngin loc hodc qua thanh tuoi hodc
t4m. nhua dugc khoan nhiéu 16 nhé - con goi 1a dia
nhé giot (Hinh 3). Mic di c6 nhiéu tranh lugn vé hai
thi€t bi nay nhung nhin chung ca hai déu phuc vu tot
cho chirc nang loc sinh hoc. Thanh tuéi giup phun
nuoc déu khip'bé mat cla vat liéu loc, nhumg n6.¢6
thé bi: hu héng va can bao tri thuing xuyén, trong
khi do dia nhé giot (drip plate) thi khong cin phai
béo tri.

Vat lieu dung cho hé thdng loc sinh .hoc nho
giot nay rit khac nhau. Khi méibat dau sir dung ¢
thi truomg Bic My vao nam 1986, h¢ thong ndy chi
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diung cic khay chia san, nuéc sé chay qua céc
khay nay. Sau do vat lieu thuong mai duge sin
xudt bao gém: bong hoid¢ nhya xép thanh dang
x04n é¢ hoc nhi¢u dang cdu tric Khac nhau: high
¢hu, ong, khéi, nhim 1am ting dién tich Hé mj
bam cho vi khuén nitrat héa phat trién (Delbeek,
Sprung, 1994) (Hinh 3).

Hé thdng loc sinh hoc nhé giot duoc danh gia
cao trong viéc chuyén héa nito thai ra tir b€ nudi, it
tich tu'chat ban hom, cung c4p nhiéu oxy va tang dién
tich vat bam tao diéu kién tt cho vi khudn nitrat ha
phat trién. Tuy nhién, hé théng loc phé giot thudmg
sir dung vét ligu thuong mai rat ddt tién va lap da
theo c4c théng s6 ky thuat duoc huéng din béi phd
sin xudt (Delbeek, Sprung, 1994).
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Hinh 3. C4u tao chi tiét he théng loc sinh hoc nhé giot

3.3. He thdng loc canister ((binh hé hdp) (Hinh
4)

Hé thong canister (binh ho hap) dugc sir dung
phd bién cho bé ca vi tinh don gidn va tién dung,
khong doi-hoi nhiéu trong khau lap rap. Ngoai ra n6
con lien tuc loai bo chit ban kich thuéc lon trong bé
nuéi, nuée chdy qua tim loc (x6p hodc bong) truoc
khi qua cac tang loc khac. Than hoat tinh 14 vat liéu
thuong dugc sir dung trong hé théng canister, ¢ vai
trd -hép thu cac chat hoa hoc va cac vat chat lo limg
nhé vio cac 16 nhé ciia ching rat hiéu qua, cé tac
dung 1am sach nuoc (Hinh 4).

Tuy nhién, hé thong loc canister thwong tich tu
chit ban va dé tic nghén. Vi may bom nén nudc qua
cac ting loc, néu vat liéu loc tich tu nhiéu chat ban
thi dong chay sé bi giam rat nhiéu, vi vay can lam vé
sinh hodc¢ thay mai vat liéu loc thuong xuyén, Thuc

rira c6 thé xay ra trong hé thdng loc va lam gid
phong mot $6- mudi dinh dudng nitrat, phét phét
Ngodi ra, h¢ thdng loc nay dirgc cho 14 trao d6i khi
kém, khi nudc vao bén trong hop loc thi khong cé ¢o
hoi dé nhan oxy tit khong khi nira. He théng loc
canister ciing it nhiéu hiéu'qua cho bé.nuéi ca nhung
n6 hoan toan khéng thich: hop cho-b€ nudi san hé
(Moe, 1992b). |

Bom
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t& cho thiy chit bén co thé tich tu va hién tugng théi Hinh 4, He théng loc canister
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gy 4 W S6BENO0 S VAT GV KNONG DONG 1
10 vy i TdasL0G ST HOC N GO
el Mac du he théng Joc sinh -hoc nhd giot -dugc
“éhyy,  d4nh gid o6 hibw qua a0 trong viec chiuyén héa
Wity NH./NHs thanle NO3 Mot s6 dim lieu d& chimg
minh o6 thé Xhong ding hé thdng loc sinh hoc nhé
i gy, giotvin dem taihieu qui.chuyén hoa NH,/NH, cao.
tbtingy, Nguyén i cliacac he thong mdy 42 tao ingt hé sinh
fiiygyyy  théi ty nien Khep Kin treng bénusi.
Moigy 44, He Hi6ng Lee Chin Eng
"hedigh  Vao cudi thapaién 50.d4u thap nién 60 ciia th
Aty foy 20, LeeChin Eng dathi&t k& thanh cong he théng
o bomgty  wui ¢4 ednht va duge goj 4. “he théng 4 nhien”
9 (Delbeek, Sprung, 1994;. Eng, 1961). He théng nay
bao gém da song va ¢4t san ho. He thong nay sir
dung nuée dién khong qua loc, nuoc trong bé duge
%40 trom bing ¢ach syuc khi-@inh 5).

Chiéu
&

e elbeck, Spriing; 1994)-

Eh@l@twﬁ.ﬂ Khi hé thong nay méi ra doi- n6 khong duoc
BT i chép nhan vi ngudi ta cho ring Iy thuyét can bing
waﬂ'""; . khongthé duoc thiét dapthasih cong trong cing mot
ip 30 %E e théng b8 nubi-Delbeek, Sprung, 1994): Ngudi ta
bn ring.néy bé nuoi khong cot he théng loc thi
khong thé nuoi ¢a & mat @6 16n. Mot s6 ngudi nuoi
di thit bai khi-thit nghiém hé thong nay, cho két qua
tén tai nhibu<hat téi sira va khiH,S, vi vajnhiéu tac
4 da phin A8y thuyéthe thdng bé nuoi tu nhien
vamé inkcua he thng Le¢ Chin Eng.

~Tuy nhién, khong Jau sau d6 nhiéu he théng loc
sinh hoc duoc thiét ké duya trén nguyén Iy ciia Eng da
cho két qua r4t 15t wa diro¢ sir dung phdbhién trong
Mo ¢4 cinh. Hién nay, nguyen nhan thitbai clia he
aises 100 Bhg duoe chi ra 0 dang. Vao thoi diém do da
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song chua dwoc hiéw: mét-cach ddy da hoic I nguoi
tudi chua di kién nhin @€ cho da song phat trién
ddy dii4rong kKhoang vai 4udn truée khi cho ¢4 hoic
céc dong vat khong' xuong song vao bé€ nusi. Ho.
¢ing khong biét ring qua trith sinh hoc trong bé
nudi cang xay ra trén da song. Dong chay xao tron
nuéc frong bé .kéi cang la mot nguyen nhian gay
that bai: Ngodi ra ¥iéc sir dung nuéebiép khong qua
xir It ciing 1a miot trong nhimg nguyén nhan gay that
bai clia he théng Eng. Ngay nay nhiéu-hé théng nusi
thanh cong ¢é thiét ké dua trén nguyén ly va moé
hinh ofia Eng, diéi hinh 13 he thong Jaubert, hé
thong Adey vathé thong Berlin.

4.2. He théng Jaubert

Cudi thap nién 80 ciia thé k¥ 20, Tién Si Jéan M.
Jaubert & Pai hoc Nice, Phap di thiét ké mot hé
théhg dwadrén phien bin ciia hethong Eng. Ong da
thiét Bp-hé théng bé nudi sinh vitednh -hiéu qua co
thé tich 1- 40 m* (Delbeek, Spruig, 1994) (Hih 6).

He théng nay bao gom ting day cat (10 ~ 12 cm)
¢ ¢du tao gan gidng hethdng loc qua nén-day cat, cé
16p-nude & ting dudi. Mot lop-chan € datdrén-day bé
va trailudi thua, sau 46 cho san ho thé duoc d6 lén
10p ludi, ti€p theo 1a l6p ludi day, va trén cing 1a lop
cat san ho (Jaubert, 1991). Thiét ké nay tao mét su
phari tang, vi Kliudn nitrat héahiéu khi va to song &
tang catirén,. frongkhi:cac vi khuin ky khi song &
tang bén: duoi ‘(Jaubert, 1991; Jaubert, Gattuso, 1989).
Sir chuyén dong oxy, amoni, nitrit, nitrat, nito ty do
va CO, qua tAng day xiy ra nho qua trinh khuéch tan
{Jaubert, Gattusoe, 1989).
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Hinh 6. S dé he thdng Jaubert
(Delbeek, Sprung, 1994)
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Trong he théng Jaubert, bé nuéi dugc chiéu
sing manh nhim tao dicu ki¢n cho san ho, tho va cic
sinth vat khac phat trién. Piéu nay ciing ¢ tac dung
Iam téng thém luong oxy hoa tan trén bé mét cat vao
ban ngay. He théng nay khong can thay nuoc trong

thoi gian dai (Jaubert, 1991).

Hé théng Jaubert duoc sir dung rong rai & mot
s6 nuoc va duoc danh gia cao. Tuy nhién c6 nhumg
tranh luan vé diém chét (khu vic yém khi) cang 12
noily tuéng cho cac vi khufn c6 hai phat trién: Vi vay
cin c6 thiét ké hop 1y aé khiai thac uu diém cia he
théng loc-déng thoi han ché su phat trién cia nhém
vi:khuén gay hai.

4.3. He thdng Adey

He thdng nay-do tién sT Walter Adey & Bao ting
Lich st Tu-nhién, Washington D.C. nghién ciry-dé
nudi san ho tir ndm 1974 (Miller, 1980). He thong
ndy duoc sir dung tai nhidu bio ting & cic nufc MY,
‘Canadava Uc (Delbeek, Sprung, 1994) (Hinh 7).

Hé thong Adey’s cing dugc phat trién tir Iy
thuyét-hé thdng tir nhién cia Eng bao gom d4y cat,
d4 séng tuy.nhién n6 6 theémheéthéng nudi-tao tach
biet dé hdp thu cac mudi dinh dudong hoa-tan va o6
thiét ké gau tao $ong nhiin xdo tron nuéc trong be
cava’bé rong.

Thiing-tao |
song  Chiéu sang
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Hinh 7.So dé.ha ﬂlﬁ;;g Adeycﬁhé thﬁng nu6i
rong riéng (Delbeek, Sprung, 1994)

Heé thdng Adey sir dung rong dé 1am sach nudér,
n6 ¢6 vaitro nhir heé sinh théi nmg ngép-man. Mot Joi
ich khac 1a sy thay déi theo chu kv ngay dém. Ban
ngay rong sé quang hop, sé cung cip oxy va hap thu
khi :CO%, vi vay pH duoc duy tri 6n dinh. Ngoai ra
rong con ¢o kha-nang hap thu mot s0 kim loai nang
(Adey, Loveland, 1991).

Trong hé thong Adey bénudi ropg duoc thi&t ké
tachibiet khéi bé nudi ¢4 canh; trong khi d6 c6 nhiéu
mo hinh twong tw da chon cach két hop rong tdo

cung trong bé nuoi ca canh hodc mot s6 v kién khae
cho ring két hop ca hai sé ¢ho hiéw qua cao hon. Tuy
nhién-néu bé ¢A rong va sinh vt trimg bay {ca, gidp
X4¢...) vao-cling mot bé thi khong gian sé thuhep; vi
vay chon lya tach riéng ciing la ¥ kién hay péu trong
b€ trung bay nhidu ca frong bé nudi (Delbeek,
Sprung, 1994).

Ca thuong sdng tot trong bé nhd dwec thiét ké
theo hé thong Adey va khong c6 hién-tuong tich ly
nitrat, vi vay ciing khong cdn phaj thay nudc thuimg
xuyén. Tuy nhién, d6i voi hé thong bé nudi €6 kich
thuic 1on co6 mat d6 rong cao cin chd y vé sinh bé
rotig thudong xuyén-hon. Ngoai ra, he thong ndy b
thé tén tai tich liy mét hugng 16m ¢dc manh vyn thye
vat, vi vay co thé lam anh hudng xdu dén san
(Delbeek, Sprung, 1994).

Viec sir dung gautas séng va Xéo tron ciing €6
mot $0 van dé cin luu v. Viéc sit dung gau tao song
1au ngay c6 thé fao ri sét 1am nhiém vao bé nudi va e
thé gay hai- cho sinh vat. Ngodi ra i sét clngcé thé
lam ket ctmg ban 1é lami cho gau khong thé hoat
déng, vi vay can kiém tra va bao dudng thuing xuyén
hém, Ngoai cac vin @é trén, gau tao séng ¢6 chuc
ning x4o tron nuoc pdt hieu qud (Delbeek, Sprung,
1994).

4.4. He théng Berlin

He thdng bay duoc thiét 1ap Béi Peter Wilkens va
cau lac bo nuéi ca canh bién & Béylin. Mac du du
goi-1 hé thdng ty nhién thung né cothi¢t ké khac so
v6i he théng cia Eng (1961), bdi vi 6 co them
protéin skisnmer, hé thdng cung cép canx,
stromtium va sit dung than hoat tinh (Delbeek,

- Chicu sihg

g 1 u\é

Ca{ﬂH]t

Phan img
tan canxi

Hinh-8. Sod4 hé théng Berlin
(Delbeek, Sprung, 1994)
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KHOA HOC

.

He thdng Berlin 14 he théng 16¢ duoe danh gis
cao véi nhidu lgi fch nhir: khong ¢dn nhidusthdi gian
dam goc, attin ¢ vé fif sihién hon, lam gidm thiéu
wong NO; & phir hop-voi hau et cic HE ran
(Delbeek, Sprung, 1994).

Bai viét gioi thith mot s6%he théng loc sinh hoc
sit dyng cho b& nudi sinh vat.canh.Méi-he thdng Toc
sigh hoc ddu cO=mmot gid tri riéng biét-ciia chang
nhiny tao- mok trudmg phu hop: ¢he sink vat nuoi
cirth, Tuy nhien'mdi hé théng déu-¢6 Ahimg 1ru diém
vi <hé nhétdish, vi ¥ay thy theo-nhii cdu
mi ngudi nuoi-ci. chih & choft mof hie théng nuék
phs hiop fieac co thé két hop nhiéu phan cta ¢a¢ he
thing &hac nhay phit hop ¥éi nhisciu va diéu kign
thycté (Delbeek, Sprung, 1994).

LOpeAM 0N

Kéf qua nghién cit I3 mot phén ciadé tii “Thir
nghiém mét s6 m¢ -hitth bé-nudi sinh vit cinh .bién
tai Bdo-tittg Hi-duong fioc” FTée gid xim chan thanh
cim-gn sit Zitip A0 ctia lank dao Vién Hii duong hoc
vi nhing ¥ kién doiig gop quy béd cia céc dong
nghidp dé Bidn chinh bai viét ndy.

1. Adey W. H., Loveland K. (1991). Dynainic
Aquaria: Builling Living Ecosystems. Acadeémic
mﬁﬂtumw.

2. Pelbeek C,, Sprung L. (1994). ‘The Reef
Aguariyi: A Comprehensive Guide to. the
Identification and «Care of Tropical Marine
Invertebrates (Wohime 1).iRicordéaiPulishing. 544 pp.

ONG-NGNE .

3. Eng L. C. (1961). Nature’s system of
keeping marine fishes. Tropical Fish Hobbyist 9(6):
4. Goldstei: R J.  (2008). Marine Reef
Aquarium Handbook. Barron’s Educational Series.

200:pp.
5. Jaubert J. (1991). Wnited States, Patent

6. Jaubert J., Gattuso J. P.  (1989). An
Integrated nitrifying-denitrifying biological system
capable of purifying seawater in a .closed circyit
systeii. In: Deéuxieme €ongres Intérnational
tAquariologie (1988) Monaco. Bulletin dé I'Institut
Oceanograpbigue. Monaco.No. special 5:101-106.

7. Miller{. A, £1980). Reef alive, Sci. News 118:
290:252.

8. Moe M. (19929). The Marijié Aquarjum
Handbook: Béginner to Bréeder. Gréén Turtle
Publication. 320:pp.

9. Moe M. (1992b). Marine Adquarium
Reference, Systeims and inv&rtebrates. éreen Turtle
Publications. 512:pp:

10. Wheaton- ¥, W., Hochheimer J. N., Kaiser G.
E., Krones M. J. (1991). Principles of biological
filttation. In Timmons M. B., editor. Engineering
aspects, ofsintensive Aquaculture. p 1-3T. Northeast
Regionalt  Agriculturall Engineering  Serviee,

Cooperative Extension, Ithaca, NY.

$OME BIQ:FILTRATION SYSTEMS USED: IN MARINE:ORNAMENTAL AQUARIUM+(REVIEW)

Do Huu Hoang

Marine ormnamentl aquarium is more andsmore popular. Thetoxic waste substance (NH,'/NH,, NO;) from
remaitiing feed and: excrete frorn fish and -ornarmiental creatures in the aquarium can-cause problems on
health of ornaméntal living species. thadh}zs, biofiltration system can convert nitrogen from toxic forms
(NH,, NO;) into & dess t{l,x-if_& formi (NOT), which creates a better water quality for the development of
ornamental speéies in aquariuf tank. There are many different biofiltration ‘systems namely undergravel
filter, trickle filter, canister as well as other non-trickle biofiltration systems such .as Lee Chirk Eng’s,
Jauberts, Adey's ahd Berlin's. Therefore, ornamental aquarists need to understand their design and operate
them. correctly. T‘hjﬂ- paper introduces some of the popular biological filtration systeins used for aquarium
{atk, providing an important reference to help aquarists to design and control their ornamental aquarium

tznk $uitahly.

Key words: Bip:filier, nitrification:bacteria; environment.
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