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1. PAT VAN PE

San luong nudi trong thiy san chlem gan 50% tong san luong thuy san dugc ti€u thu trén
toan thé giéi [1]. Hé thong nuoi trong thily san theo cong nghé tudn hoan nudc (RAS-
Recirculation Aquaculture System) bang cong nghé loc sinh hoc [2, 3, 4] da duoc phit trién voi
muyc tiéu tdi st dyng nudc nudi va lam gidm lugng nudc thai. Hé théng tudn hoan t4i st dung
nude bién bang céng nghé loc sinh hoc ngdp nude 1a tng dung qué trinh chuyén ho4 cic chét
dinh dudng, ammonia trong thtrc an thira, chit thai ciia c4 nudi trong nude thai béi mang sinh
vat phat trién trén vat liéu dém loc [5, 6, 7, 8].

Nghién ctru nay duoc tién hanh tim hiéu cac thong s6 co ban cua hé théng RAS béng cong
nghé loc ngdp nude (SBF) ¢ quy mo pilot 1am co s¢ cho qua trinh tng dung trong quy md san
xuét. Thi nghiém xdc dinh khoang thoi gian kich hoat (chuén bi hé thong loc sinh hoc) trudc khi
van hanh hé théng. M6 hinh théng ké dugc tinh to4n trong nghién ciru nay cho wdc tinh toc do
chuyén héa thé tich TAN (Volume TAN Rate = VTR) va anh hudng béi nhiét d6. M6 hinh nay
dya trén hon hai bién du béo khdc nhau thuong duge sir dung trong du béo va ude tinh VIR ¢
nong d6 TAN dién hinh nudi trong thuy san quy m6 thuong mai. Mbi quan hé twong quan gitta
tbe do chuyen héa dién tich (SNR) vdi nhiét do, nong do TAN. Panh gia chét lugng céc thong
s6 chat Iwgng nude trong hé théng ¢ quy mo pilot.

2.NGUYEN LIEU VA PHUONG PHAP
2.1. H¢ théng loc sinh hoc ngip nuéc (SBF)

So d6 hé thong thi nghlem duogc trinh bay trong hinh 1 va 2. Hé théng loc sinh hoc ngap
nugc co thé tich 0,20 m’® (dai 0,8 m; rong 0,5 m; cao 0,5 m); ngan s6 1 loc xudi rong 20 cm,
ngin sb 2 loc ngugc rong 40 cm va ngin s6 3 rong 20 cm, chleu cao cua vat liéu loc 0,35 m. The
tich vat liéu loc dai 0,8 m x rong 0,5 m x cao 0,35 m = 0,14 m®. Vat liéu loc 12 d4 san ho c6 tiét
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dién bé mit riéng rét 16n khoang 277 — 321 m’/m’ va dé sét Zeolite dong ran c6 tiét dién bé mit
riéng rat 16n khoang 250 - 450 m*/m’.
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Hinh 1. Hé théng loc sinh hoc thi nghiém: BF: Bé loc sinh hoc ngap nuéc; N & K: B& nwdc sau
loc dwoc suc khi dat DO = 6 mg/l; Thi nghiém tién hanh & cac diéu kién nhiét dé khac nhau: 22
°C;28°Cva32°C

BE nudI CA 1

Hinh 2. So a5 hé théng bé loc (BF), bé nudi ca thi nghiém

2.2. Phwong phap thi nghiém

Thi nghiém kich hoat bé loc (chudn bi hé thdng loc sinh hoc) tién hanh trong thoi gian 45
ngdy, nudc bién trudc khi tién hanh tha ci nudi c6 d6 man 28%o, pH 7,6 - 7,8. Cic bé nudi
khong tha c4, chi chtra nuéc ¢6 ham lugng céc chét dinh dudng. Nudc chay qua hé thong bé voi
lvu lwong 0,5 m*/h van hanh trong 24 gid. Dung dich dinh dudng co ban dugc dua vao thi
nghiém Na,CO;-7H,0 47,5 mg/l, MgSO,-2H,0 4 mg/l, CaCl, 0,25 mg/l, FeCl; 0,05 mg/l, va
KH,PO, 68 mg/l hoa tan thanh dang dung dich [15]. Nong d6 dinh dudng TAN trong nudc thi
nghiém c6 ndéng do 0,6 mgTAN/L. Vat lidu dém loc bang dd san ho c6 tiét dién bé mit riéng
(ASS) 350 m*/m’, d4 sét zeolite c6 ASS 1a 450 m*/m’ va hdn hop 1/2 dd san ho ciing 1/2 da sét
Zeolite ASS trung binh 14 400 m*/m’.

Thi nghiém vén hanh hé théng va danh gid cdc thong sd cua bé loc sinh hoc ngép nude
(SBF) ¢ diéu kién nhiét d6 khdc nhau (22 °C, 28 °C va 32 °C). Hé théng bé nudi c4 va bé loc nhur
so dd hinh 2. B& nudi ¢4 c6 thé tich nuée 500 lit, 46 min 28%o, pH 7.6 - 7,8. Luu lugng nude
tudn hoan cong suit 0,5 m*/gid, van hanh lién tuc trong 24 gid. Mat do tha c4 trong bé nudi 200
con/m’, luong thirc 4n cho cd 1a 240 g/m*/ngay (10% trong lugng cd), cho an 2 lan/ngdy. Céc
thong s6 danh gid chét lwong nude dwoc tién hanh theo ddi lién tuc trong vong 72 gid.
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Mau nuéce dugce thu ¢ 2 diém (diém 1: nudc thai ra tir bé cd; diém 2: nudc sau khi xtr 1§ boi
hé théng loc SBF); mau duogc phan tich ngay sau khi thu mau. Téng nito dang amoni (total
ammonia nitrogen = TAN ) x4c dinh béng phuong phdp phenate, nitrit (NO,'- N) xédc dinh béng
thube thur greeiss, nitrat (NO3; - N) cho mau qua cgt khir Cu-Cd, rdi so mau bang thube thir
Greeiss; nhu cau 0xy hoéa hoc (BODs) u trong 5 ngay va xdc dinh oxy bang phuong phép
Winkler nhu cau oxy héa hoc (COD) véi phuong phap hoi luu va so mau. Phuong phdp phan
tich céc thong s6 chit luong nudc theo cudn Standard Methods [9]. Oxy va pH dugc do hang
ngdy bang may do ¢6 d6 chinh xac dén 0,01.

2.3. Phan tich théng ké

Phan tich anh hudéng cua néng d6 ammonia va tdc do chuyén héa thé tich (VTR) trong hé
thdng. Téc d6 chuyén héa dién tich t6i wu (SRN), ndng do TAN va nhiét do duoc phén tich
thong ké bang phan mém excel. Phuong phép so sanh danh gia cac s liéu, gid tri cdc thi nghiém
tién hanh, hé sb twong quan, md hinh tinh todn theo phwong phép duoc mé ta boi Neter et al.
(1990) [10].

2.4. M6 hinh sy bién d6i ammonia ciia h¢ thong loc sinh hoc SBF

Cac gia tri ti 1€ chuyén héa dién tich (SNR) tile chuyén héa thé tich (VTR) véi do tin cay
khoang 90%. Ti 1& chuyen héa dién tich téi wu SNR (mg TAN/m’ /ngay) biéu thi lugng TAN
duoc chuyén héa trén mot don vi dién tich bé mat dém trung binh mdi ngay va dwoc tinh todn
theo phuong trinh sau:

SNR = [TAN; TAN,] x E

ey
trong d6 Q la lugng nudc dong vao (I trén ngay) va A téng dién tich bé mat dém trong hé¢ théng
biofilter (m?).

Doi v6i hé thong tudn hoan, luong thirc an thai ra, ti 1¢ chuyén héa thé tich Ammonia
(VTR) dqqc coi la chi thi nguyén li danh ‘gié hiéu suat ctia cic hé thong loc ngép nudc SBF. Doi
v6i hé thong SBF, VTR dugc tinh todn bang cich sir dung phuong trinh sau day theo Pfeiffer va
Malone, 2006 [12]:

— (T4AN, - T4N, 1<
! v,

(2
trong d6 VIR la ti 1¢ chuyér} héa thé tich (g/m’), TAN; la téng ham luong ammonia cua nudc
vao bé loc (g/m3), TANEg lﬁvténg ham lugng ammonia} trong nudc khi ra khoi bé loc (g/m3). Qrla
Iuu lugng nudce chay qua bé loc (m3/ngay) va Vb la tong thé tich cua vat liéu dém loc (m).

3. KET QUA VA THAO LUAN
3.1. Qua trinh kich hoat hé théng loc SBF

Chat lwong nudc sau khi cho qua hé théng xir 1i SBF dugc trinh bay & hinh 3.

Qu’é trinh kich hoat bé loc sinh hoc, xu huéng 6n dinh vao ngay thu 21 — 22. Giai’ tri pH
giam thap, ham luong nitrit tdng cao va ammonia giam. Nhu vay sau 21 — 22 ngay h¢ thong loc
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SBF c6 kha ning hoat dong 6n dinh. Thoi gian chuan bi bé loc dé van hanh can thiét 1a khoang
21 - 22 ngay.

Qud trinh chuyén héa ammonia trong hé théng dugc thé hién ¢ 2 giai doan rd rang, giai
doan 1 qu4 trinh bat dau hoat dong, véi khoang thoi gian 1a 21 — 22 ngay. Giai doan nay, pH cao
qud trinh nitrat héa chua dién ra manh mé. Giai doan 2, gi4 tri pH trong nudc giam rd rét, 1a két
qué ciia qud trinh nitrat héa (phuong trinh 3). Qud trinh Nitrat héa 1am giam ndng d6 TAN trong
nude sau khi loc, ting cao nong do nitrit

NHZI + 1.50, — NO3 + H,O0 + 2H* + AG®
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Hinh 3. Kich hoat hé théng bé loc sinh hoc ngap nuwédc, quy md thi nghiém

3.2. Anh huéng ciia nhi¢t d9, ndng dp TAN dén ti 1¢ chuyén héa thé tich VTR va ti 1¢
chuyén héa toi wu SNR

Anh huéng cta nhiét d6 dén téc do chuyén héa TAN & quy md Pilot theo quy luat ham e
mil (hinh 4a,b). Khi nhiét d6 tang trong khoang gidi han phat trién cta vi khuan, VTR tang.
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Hinh 4a, b. Anh hwéng cda nhiét d6 dén téc do chuyén héa TAN (VTR)
Anh hudng ctia nhiét d¢ dén toc d6 chuyén hoa thé tich TAN duoc trinh bay ¢ phuong trinh
).

VTR =2,99 %" @)
trong d6: VTR 1a téc do chuyén héa TAN (g/m*/ngay); T Ia nhiét do (°C).
_ Moi tuong quan tuyén tinh giita toc do chuyén hoa dién tich TAN (SNR) v6i nhiét do va
nong do TAN trinh bay ¢ phuong trinh 5.

SNR = 11.7.T**.TAN y, "* (5)
trong d6: SNR 1a toc do chuyén héa dién tich (g/m*/ngay), T la nhiét d6 (°C), TAN vao la ndng
dd TAN vao cta h¢ thong loc sinh hoc ngap nudc.

Trong pham vi nh7i€:t dd binh thuong, hoat dong cua vi siqh vat lam téng nhiét d6 [13].
Nitrat hoa ti 1¢ dugc thé hién boi phuong trinh Monod ¢6 mot méi quan hé tuyén tinh voi nhiét
do6 trong m§t pham vi phét dinh [11]. Wortman va Wheaton, 1991 da tim’théy modi quan hé tuyén
tinh gitra toc do chuyén héa TAN vd6i khoang nhiét d 7 — 35 °C véi moi twong quan ¢ phuong
triph (6) [14]. bay lé‘két qua nghién cuu trong hé thong xt 1 lgc sinh hoc tuan hoan nudc hé
thong RAS nu6i ¢4 Hoi (ca nude ngot)

SNR = 165,757.”*** SS™!° TAN*"! [14]. (6)

Nhu véy, tbc do chuyén héa dién tich TAN ting khi nhiét d6 va ndng do TAN, tudn theo
quy luat ham mi.

3.3. Chét lwgng nuéc trong hé théng loc

Khi h¢ thong du yéu cu dé van hanh, tién hanh tha c4, theo ddi chat lugng nude trong hé
thong bé loc. Két qua duoc thé hién ¢ hinh 5.
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Hinh 5f. Bién di ham Ilwgng COD

Hinh 5e. Bién dbi ham lwgng BODs

Thuc hién qué trinh chuyén hod TAN thanh NO, va NO; nén ndng do TAN trong nudc
giam thap. Py chinh 14 qué trinh chuyén héa cua vi sinh vét phat trién & mang loc sinh hoc.
Ham luong NH,* va NO, khéng ting cao dang ké theo thdi gian quan tric 3 ngay lién tyc (hinh
5a va 5b).

Céc hop chit N - NO; va P - PO,™ 1a céc hop chit c6 ham lugng tang cao lién tuc theo thoi
gian quan trac (hinh 5d). Do qué trinh khtr trong hé théng (goi chung la nhém denitroficans)
chuyén NO;" thanh khf nito (7).

NO, — N, T. 7)

Phqn Nitrat
0, —hinNwat_,

Hop chit p- PO, cling dugc tich luy cao trong nudce do hop chit nay khong chuyén thanh
khi trong h¢ thong loc thodng khi. Qua trinh két tua trong mdi truong loc dém cacbonat khong
déng ké (phuong trinh 8).

PO,” +Ca* + H,0 — CaHPO, | . ®)

Hop chit N - NO; va P - PO, 1a qud trinh tich luy lién tuc lam tang cao ham lugng trong
nude cua hé thong loc sinh hoc. Pay 12 i do quan trong phai thay nudc mdi sau mot thoi gian
nudi hoan luu khong thay nude. M6 hinh thiét ké hé thong can c6 thoi gian thay nudc.
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4. KET LUAN

Thoi gian kich hoat hé thdng tudn hoan ti sir dung nudc bién bang vat liéu dém loc 1a dé
san hd va Zeolit 1a 21 — 22 ngay.
Anh huong nhiét do dén téc do chuyén héa thé tich TAN tudn theo quy luat ham mii.
9 0,1423T

Phuong trinh twong quan VIR =2,99 ¢

Mbi twong quan ti 1& chuyén héa dién tich SRN véi nhiét do nude, ndng d6 TAN 1a phuong
trinh SNR = 11,7 x T**. TAN ,,, *¥

Sau mot thoi gian tuan hoan can phai thay nudc méi, do ¢6 qué trinh tich lity cdc hop chét
nitrat va photpho.
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SUMMARY

AMMONIA REMOVE IN THE SUBMERGED BIOFILTER APPLIED FOR
RECIRCULATION SYSTEM AQUACULTURE WATER MARINE FISH REARING

Ammonia removal by a submerged biofilter with the growth and detachment of biofilm on
the media. Maintaining an active biofilm in a biofilter is a necessary requirement. The
experiment carried out to determine activation time, to investigate the effects of operating
parameters such as: temperature, TAN (Total Ammonia Nitrogen), Volume TAN Rate (VTR)
and specific ammonia removal rate (SNR). The results showed that the start of the operation into
stable operation is 21 — 22 days. The experimental results were used to develop a series of
equations describing the relationship between ammonia removals and operating conditions
(SNR, temperature, concentrations of ammonia). Operating system stable and water quality
requirements are demonstrated by graphs. These correlation equations SNR with temperature
and TAN in recirculation aquaculture system were set up. The observed values were within the
90% confidence interval of the model. Thus, the model Biofilter to select a backwash frequency
that will maintain a stable water quality in recirculating aquaculture systems and toward
application for industrial marine fish production.

Keywords. TAN, Biofilter, Recirculating aquaculture systems (RAS).
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