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Tém tit: Trong nghién cru nay, qua trinh nitrat hoa trén hé loc sinh hoc hiéu khi dbi véi nudc
nudi tom thuong phim da duoc nghién cuu. Két qua phan tich mot s6 miu nude nudi thiy san cho
thdy gia tri CODy, trong khoang 10 - 15 mg/L, NH," khoang 0,5 - 2 mg/L va d6 man khoang 14 -
25°/,. Trong qua trinh xir Iy nudc nudi tom thuong pham chi ra rang, thoi gian khoi dong hé loc
cang dai thi hidu qua qua trinh nitrat héa cang cao va 6n dinh, do vi sinh vat can c6 thoi gian thich
nghi véi d0 man cao cua loai nudc thai nay. Pac biét, co sy tich lily NO, trong qua trinh xu 1y,
ching té ching vi sinh nitronomas kha nhay cam véi méi truong nude c6 do man cao. Hi€u qua
xir Iy NH," dat 80% sau 4 gio xir 1y va chét lugng nudce sau xir Iy dap ung duge tiéu chuan chat
lwong nudce bién ving bién ven bd vé ham lwong N-NH, " theo QCVN 10-MT:2015/BTNMT.

Tuwr khoa: Thuy san, xu 1y, loc sinh hoc, d6 man, amoni.

1. Dt van dé

Nguén loi thity san trong tu nhién ngay
cang kho dap tng diy du nhu cau cua con
nguoi. De thoa méan, nganh nuodi trdng thuy san
phat trién rat nhanh trong thoi gian gan day o
cac nudc cling nhu ¢ Viét Nam va da tré thanh
mét nganh cong nghiép [1]. Phan 16n cac loai
thuy san c6 gia tri kinh té déu duogc wong, nuoi
trong ao ho, bé hoic 10ng, tuy theo timg gidng,
mat do nudi, ty I¢ luu chuyen nudc, lugng mua,
su bdc hoi va cuong do nudi thuy san doi hoi
mirc do cung cép lugng nudce sach khac nhau.
Dé 6n dinh va tang nang suat tom, ngudi nudi
t6m st dung nhiéu thirc 4n téng hop, hoa chit
va ché phérn sinh hoc hon. Hoa chat sir dung
thuong xuyén da gy ra nhiéu anh huong dén
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mdi truong, gian tiép gay thiét hai cho nhiing
vu tom tiép theo [2]. Cac chit gy 6 nhidm
gém: amoni, phdt pho, chit khang sinh. Chat
gdy 6 nhiém chinh 1a amoni (trong moi trudng
nudc man photpho két tia dang mudi photphat)
[2, 3]. Vi vAy dé tranh tac dong bat loi dén moi
truong, nudc thai tir hoat dong nudi trong thiy
san can dugc xur 1y trude khi thai ra moi truong
hodc tuan hoan lai nude nudi, nham han ché 6
nhiém ving xung quanh va cac vu nubi tiép theo.
Amoni va mdt s6 hop chat hiru co c6 mat
trong nudc nudi trong thuy san dé bi chuyén
hoa bdi vi sinh vat nén phu hgp véi phuong
phép xu ly sinh hoc [3-8]. Trong cac phuong
phap xu ly sinh hoc thi phuong phap loc sinh
hoc dap tmg duoc hau hét cac yéu ciu lam sach
nude thai nudi trong thay san (nudc sau xir 1y
¢6 thé dugc tudn hoan lai dé nudi trong thuy
san). Viéc sur dung phuong phap loc sinh hoc
hiéu khi ¢6 nhiéu wu thé xét ca vé phuong dién
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kinh té 13n mdi trudng, vi quy mé cac dam ao
nudi trong thuy san khong 1én, loc sinh hoc
khong can nhiéu dién tich xay dung hé thong
xtr 1y nude thai nhu cac hd sinh hoc, chit thai
nudi thity san c6 ndng d6 6 nhiém khong cao.

2. Thyc nghiém
2.1. Vat liéu

Nude thai nudi trong thuy san duoc lay truc
tiép & Trai nudi ca gid gidng va ao nudi tom
thwong pham ¢ Hai Phong.

Heé loc sinh hoc duoc ché tao tir nhya PVC

Vit liéu polistiren dang hat hinh cAu ¢
duong kinh 0,8 mm, ndi trén mat nudc duge sur
dung lam gia thé cho vi sinh vt dinh bam
(dugc gitr chim trong nudc boi hai tim ludi
chén & hai dau cot loc sinh hoc).

2.2. Thuc nghiém xw ly nuoc thdi

Ché tao cét loc sinh hoc hiéu khi: duoc lam
bang 6ng nhwa Tién Phong, c6 duong kinh 16
cm, chiéu cao 1,2 m. Chiéu cao cot nudc l1a 1m,
chiéu cao 16p vat liéu loc 1a 0,65 m. Thé tich
thue cta cot 13 24 dm’, thé tich gia thé 13 dm’.

Qud trinh tao mang trén vt liéu xop: vat
lidu xp dugc nhéi vao cot chiéu cao 13 0,65 m.
Nudc c6 do mubi 25 °/00 duoc lay dinh luzong
khoang 30 lit cho vao bé chtra. B6 sung ngudn
vi sinh dd nuéi cdy trong diéu kién thich nghi
voi do mubi 25 %, (2 lit nude chira vi sinh ¢
MLSS la 2118 mg/L cho 30 lit nudc thai) va
dudng chét can thiét, khuay déu thong qua viéc
suc khi lién tuc (dam bao lugng oxy hoa tan
trong nudc ludn 16n hon 2 mg/L). Bom tuin
hoan nudc thai qua hé loc ¢o6 suc khi lién tuc dé
cdy vi sinh 1én bé mat gia thé. Theo ddi va diéu
chinh céc thong sb hoa 1y ciia nude vao ra cia
hé loc dé quan ly sy van hanh cta h¢ loc. Sau
khoang 90 ngay theo doi mot cach so b (thay
lwong nude nudi cdy vi sinh bang nude thai,
theo ddi phén tich cac théng sé COD, amoni va
nitrit) cho thay, vi sinh da bam Ién gia thé, khi
do hé loc dugc khoi dong voi nude thai tu pha
¢6 cac thong s6 gan véi nude nudi trong thuy

san thuc trude khi ti€n hanh nghién cuu véi
mau nudce thai nuoi trong thily san thyc te.

Thuc nghiém xu ly:
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Hinh 1. H¢ Igc sinh hoc ngap nudc.
Chii thich: 1. May bom; 2. Bé chira nude thai; 3. Dan
phén phoi; 4. Van lay mau; 5. Mdy suc khi; 6. Van xa bun;
7. Bé chira puérc sau xu ly; 8.‘ Van x4 can bun; 9. Rac co;
10. Méng lang céin; khi; 11. Ong chia dong méay bom; 12.
Vit liéu mang x6p; 13. Voi hoa sen; 14. Khop ndi; 15.
Ong nbi.

Nudc thai dugc léng gan so bo, diéu chinh
pH, d6o mudi, d6 kiém trudc khi cho vao bé
chtra (2). Sau d6 nudc thai dugc bom vao cot
loc theo chiéu tir dudi 1én trén voi luu lugng
dong duoc khéng ché nho ng chia dong may
bom (1) v6i luu lugng 20 L/h, nude thai di qua
16p vat lidu xop. Mau nudc thai dugc ldy nho
cac van (4) (sau khoang thoi gian luu nh?it dinh
tinh tir lic bom nudc thai vao cot), mau nudc
dugc phan tich cac thong sb can thiét, néu chua
dat tiéu chuan cho phép thi tiép tuc duoc cho
tudn hoan tré lai bé chira (2). San phdm bun cin
dugc thao ra ngoai nhd dng xa bun (6).

2.3. Phwong phap phan tich

Xac dinh cac thong sd dic trung cho qua
trinh xir Iy theo phuong phap chuin vé phan
tich moi truong: TCVN 4565 - hién trong moi
truong kiém), TCVN 6178:1996 (xac dinh
nitrit), TCVN 6180:1996 (xac dinh nitrat),
TCVN 6179-1:1996 (xac dinh amoni).
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3. Két qua va thio lujn kién cho vi sinh dinh bam duge dic trung bing
3.1. Két qud tao mang vi sinh trén chat mang xop phuong phap hién vi di¢n tir quét. Ket qua duge
Gia thé xp hat trudce va sau khi tao diéu trinh bay ¢ hinh 2.

Hinh 2. Anh hién vi dién tir quét ciia gi4 thé trudc (a) va sau khi vi sinh dinh bam (b).

Tir anh SEM 6 hinh 2 cho thdy, bé mit gi4 thé sau khi tiép xtc véi nude chira vi sinh tré nén gb
gh€ hon do vi sinh dinh bam vao bé mét. Dicu nay cho thay tiém ndng tng dung cua x0p hat lam gia
thé mang vi sinh trong xt ly nudc thai.

3.2. Xur Iy nuGc nudi thiyy san trén mau nude tw pha

Hiéu qua qua trinh xir 1y duoc thyc hién véi 4 mau nude ty pha co thanh phan twong ty nudc nudi
thiy san (Mau M1, M2, M3 va M4, tht ty xt 1y qua hé€ loc 1an Iugt tr mau M1 dén M4 nham danh gia
tinh on dinh cua hé xir 1y). Két qua xur Iy dugc trinh bay ¢ cac bang 1, 2, 3 va 4.

Béng 1. Su bién ddi cac thong s6 didc trung ciia nude nudi thily san theo thoi gian xir Iy mau M1

" i
gg; glan 4 Pomudi () D6 kidm (mg/L) gn;% N-NO, (mg/L) (CH%I/)L)
0 785 25 250 107 007 17,92
I 780 25 096 043 16.92
5 790 25 043 092 4,0
7 795 25 030 104 224
8 799 25 026 103 -
10 808 25 019 092 ;
2 812 25 249 ) 0.62 ]

Béng 2. Su bién ddi cac thong s6 ddc trung clia nude nudi thity san theo thoi gian xtr Iy mau M2

" 5
gg; gan 4 Pomudi () D6 kidm (mg/L) Tmbﬁ‘) N-NO,(mg/L) (Cn?gl/)L)
0 787 25 250 200 0,05 11,34
1 7.04 25 224 019 32

4 798 25 174 070 2.08
7 793 25 051 087 152
10 812 25 033 097 -

22 8,17 25 250 - 0,12 -
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Béng 3. Su bién ddi cac thong s6 ddc trung clia nude nudi thity san theo thoi gian xir Iy mau M3

Thoi gian Az o N-NH," ) COD
(gic) pH Do muobi (*/,,) DI kiém (mg/L) (mg/L) N-NO, (mg/L) (mg/L)
0 8,02 25 140 2,07 - 15,52
2 81 25 1,52 0,34 2,12

5 8,07 25 0,82 0,37 0,81

8 821 25 0,35 0,76 -

9,5 82 25 0,33 0,67 -

22 8,25 25 138 - 0,14 -

Bang 4. Su bién d6i cac thong sb dic trung ciia nude nudi thity san theo thoi gian xir Iy mau M4

o S Pokiem N-NH,” N-NO, COD
Thoi gian (gio) pH DO mudi (/o) (mg/L) (mg/L) (mg/l)  (mg/L)
0 7,98 25 150 1,19 0,04 14,64
1 8,11 25 0,83 0,40 2,61
3 8,14 25 0,42 0,60 0,52
5 823 25 0,11 0,54 -

7 825 25 0,06 0,46 -
9 8,18 25 - 0,33 -
11 826 25 - 0,24 -
22 832 25 150 - 0,09 -

Két qua ¢ bang 1, 2, 3 va 4 chi ra rang, gia
tri COD giam rat nhanh chi trong 2 gio dau xir
1y. S& di nhu vay 1a do chét hitu co st dung
trong nudc tu pha la dudong glucozo nén chiung
dé dang bi phan hity béi vi sinh vat. Him lugng
amoni giam dan theo thoi gian xir Iy va mau xu
1y sau c6 do chuyén héa amoni cao hon miu
trude, diéu nay chimg to cang vé sau hé loc sinh
hoc cang dat dan dén trang thai én dinh (hiéu
sudt xtr Iy amoni sau 10 gid ciia cac mau M1,
M2, M3 lan luot 1a 82,6%; 83,78; 84,29% va
miu M4 chi sau 7 gio xir Iy hi¢u suat dat
94,77%). Dit liéu thuc nghiém thu duoc chi ra
rang, ¢ sy tich liy nitrit & ca bén mau xu 1y,
diéu nay phu hop voi nhan dinh cia nhiéu tac
gia, ddi voi moi truong xui 1y ¢6 d0 man cao,
kha nang tich ldy nitrit cang 16m [9]. Su tich liy

nitrit giam dan tir miu M1 dén M4 do cang vé
sau chung vi sinh nitrobacter thich nghi v6i moi
truong xu 1y hon. Nhitng két qua nay da chi ra
rang ching vi sinh nitrobacter thich nghi véi
moi trudong nudc méan cham hon so véi ching
vi sinh nitrosomonas, do d6 khoang thoi gian dé
vi sinh nitrat héa thich nghi véi moi truong
nuéc man phu thugc vao chung vi sinh
nitrobacter. Vi két qua thu duoc, dé tao diéu
kién cho vi sinh nitrobacter thich nghi véi dé
mén, nham giam sy tich liiy nitrit do anh hudng
ciia d6 mudi dén chung vi sinh nitrobacter, hé
loc tiép tuc dugc van hanh va duoc theo doi
thuong xuyén cac thong s6 ciia qua trinh nitrat
hoa. Sau mot khoang thoi gian theo ddi két qua
duoc trinh bay ¢ bang 5.

Bang 5. Su bién d6i cac thong sb dic trung cliia nude nudi thity san theo thoi gian xir Iy mau M5

Thoi gian A Z: 0 N N-NH," . COD
(gi) pH Do muoi (*/,,) DO kiém (mg/L) (mg/L) N-NO, (mg/L) (mg/L)
0 7,88 25 150 1,19 0,02 16,72
1 7,94 25 0,68 0,32 13,61
3 7,97 25 0,25 0,44 0,51

4 7,98 25 0,04 0,20 -

7 8,02 25 - 0,21 -

9 8,12 25 - 0,16 -

11 8,12 25 150 - 0,10 -
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) Dé thay 13 hon sy thay dbi ndng do cac hop
chat nitto va COD theo thoi gian xtr 1y, két qua
0 bang 5 dugc bicu dién & hinh 3.

tn
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Hinh 3. Sy thay d6i ndng d6 cac hop chat nito va
COD theo thoi gian xir 1y cia mau M5

N.T.D. Cam / Tap chi Khoa hoc PHQGHN: Khoa hoc Tu nhién va Cong nghé, Tap 33, S6 1 (2017) 88-94

Két qua ¢ bang 5 va hinh 3 cho thy, hiéu
qua chuyén hoa cac hop chét nito va COD tang
1én so v&i mau M4, ching to rang cang vé sau
hé cang dat dan dén trang thai on dinh. S6 lidu
khao sat cho théy hé loc van hanh & trang thai
tuong d6i 6n dinh, dé khao sat hi¢u qua xir 1y
nudc nudi thiy san thyc té, hé loc sinh hoc hiéu
khi dugc van hanh theo kiéu khong tuan hoan.

3.3. Xk Iy nuGc nudi thiy san thuc té

Ket qué phan tich mot sb thong sO dic trung
cua mau nudc nudi tém thuong phim va ca Giod
gidng trudce khi xir 1y dugc trinh bay & bang 6
va7.

Bang 6. Thong s dic trung cia mot s mau nude nudi thity san trude xir 1y (phan tich ngay sau khi 1y mau)

Miu pH D6 muoi bocung CI N-NH," Tong nito COD
(“/50) (mg/L) (mg/L) (mg/L) Kjeldahl (mg/L) (mg/L)
Ao 1 7,95 19,2 3525 10286 1,21 2,86 15,21
Ao?2 8,07 20,3 3700 10458 0,48 1,75 14,63
Ao3 8,06 24,1 3500 12911 0,33 1,97 12,42
AocaGio 7,82 14,6 2400 7267 0,51 1,75 10,52

Bang 7. Ham lugng amoni ciia mot sé mau nudc nudi thiy san trude xir 1y (phan tich sau 7 ngay khi 14y mau)

Mau Do muoi (/o) D6 cling (mg/L) CIl' (mg/L) N-NH," (mg/L)
Aol 19,2 3525 10286 1,36
Ao2 20,3 3700 10458 0,95
Ao3 24,1 3500 12911 0,47
Ao cé Gio 14,6 2400 7267 0,67

Dit li¢u phan tich vé ham lugng amoni nhén
dugc tir bang 6, 7 cho the‘iy, ham lugng amoni
phan tich sau 7 ngay cao hon so v&i phan tich
ngay khi ldy miu c6 thé do cin c6 trong mau
nuée tiép tuc bi thiy phan. Vi vdy nén c6 cong
doan tach can trudc khi tién hanh xur ly. Can

bao gom thirc an thira va phén ciia vat nudi, néu
can khong dugc tach s€ tang tai cho hé loc sinh
hoc lam cham qua trinh tdch amoni.

Két qua xtr Iy miu nuéc thai nudi tom cong
nghi¢p (ao 1) duogc trinh bay ¢ bang 8.

Bang 8. Két qua xtr Iy mau nue thai nudi tom cong nghiép (ao 1)

Thoigian Domudéi pH Dokiem N-NH,  N-NO, N-NO; COD Tong nito Tong nito
(gio) (“/50) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Kjeldahl (mg/L) (mg/L)

0 25 7,95 185 1,21 0,02 0,03 15,2 1,75 3,42

2,4 25 8,14 186 0,98 0,53 0,10 11,52

2,6 25 8,13 186 0,82 0,56 0,20 10,04

3 25 8,12 185 0,65 0,42 0,27 9,72

3.4 25 8,24 184 0,46 0,24 0,56 7,4

4 25 8,28 189 0,35 0,09 0,70 6,44 - 3,13
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) Dé thay 13 hon sy thay dbi ndng do cac hop
chat nitto va COD theo thoi gian xtr 1y, két qua
0 bang 6 dugc bicu dién & hinh 4.
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Hinh 4. Sy thay d6i ham lugng cac hop chét nito va
COD theo thoi gian xtr ly cia mau nuéc nuodi tom
cong nghiép (ao 1).

Két qua xu ly ¢ bang 6 va hinh 4 chi ra
rang, d6i véi mau nudc thai nudi tom cong
nghiép, hiéu suat chuyén héa amoni (70,97%)
thip hon miu nude ty pha ¢ ham luong twong
ty nhau sau 4 gio xir Iy (mau M5 13 96,73%).
Diéu nay c6 thé giai thich 1a do trong miu nudc
nudi tom coéng nghiép c6 st dung thirc an téng
hop & dang céc hop chat hitu co (protein) nén
trong qué trinh xtr Iy ching tiép tuc bi phan hiy
tao thanh amoni, nghia la n6ng d0 amoni xac
dinh duoc thép hon néng dd amoni thuc trong
nudc thai. Nitrit cting bi tich lily cao hon so voi
mAu nudc tu pha ciing c6 thé 1a do nguyén nhan
trén vi d0 man ¢ hai truong hop 1a nhu nhau.
Két qua nghién ciru cho thiy co sy tich liy
nitrit trong qua trinh xtr 1y, diéu nay cho phép
dinh hudng khtr tit nito tir nitrit trong hé xt ly
nude nudi trong thily san, nham han ché ning
luong, giam gia thanh trong van hanh.

Mit khéc, c6 thé thiy ring ban chat cta cac
chat hitu co ciing c6 anh huong dén hoat tinh
clia vi sinh. Mau nudc nudi tom thwong pham
thuc té c6 chtra nhiéu loai hop chét hitu co khac
nhau nhu: chét khang sinh, chit kich thich ting
truéng, chét diét tap..., nhiing chét hitu co nay
kho bi phan hay béi vi sinh vat, ddng thoi gy
doc cho vi sinh. Do vy hiéu qua chuyén hoa
amoni va chét hitu co trong hai truong hop mau
nude thai nudi tom cong nghiép 1a thdp hon

mAu nude thai tu pha. Luong chit hitu co trong
nudc thai nudi thiy san khong 16n nhung kho bi
phan hay béi vi sinh va doc dbi voi vi sinh, do
vay khi thiét k& hé loc sinh hoc ap dung trong
thue t& cAn c6 thém 16p vat liéu & phia dau cua
hé loc c6 kha ning hip phu cac chat hitu co kho
bi phan hay boi vi sinh va gay doc ddi voi vi
sinh dé 1am ting hiéu qua xur Iy.

Két qua xir 1y chét hiru co théng qua sy thay
dbi n(‘Sng do COD & cac mau nudc ao 1, ao 2, ao
3 va ao ca Gio dugc trinh bay ¢ hinh 5.
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Hinh 5. Hiéu suat xtr 1y chét hitu co theo thoi gian
thong qua chi tiéu COD & cac mau nudce ao 1,
ao ca Gio, ao 3 va ao 2.

Két qua ¢ hinh 5 cho thay, ndéng d6 COD
cua cac mau nudce thai nudi tréng thuy san giam
rat chim theo thoi gian va hiéu qua xu Iy COD
0 cac méu giam khong giéng nhau. Ao ca Gio
gidng cho hiéu qua xu 1y cao nhat didu nay
dugc giai thich 1a do ao ca Gio gidng it sir dung
khang sinh hon cdc ao nudi tdm ban cong
nghiép nén thanh phin COD khé bi phén huy it
hon cac ao con lai, do vay hiéu qua xir 1y cao hon.

4. Két luan

ba xtr Iy nudc thai nuéi tom ban cong
nghi€p trén hé loc sinh hoc ngdp nudc van hanh
theo kiéu dong lién tuc. Két qua thuc nghiém
cho thy, ching vi sinh nitrobacter thich nghi
vl moi truong nudc man cham hon so voi
chung vi sinh nitrosomonas, do d6 khoang thoi
gian dé vi sinh nitrat hoa thich nghi véi méi
truong nudc man phu thuoc vao ching vi sinh
nitrobacter. Nudc thai nudi tom thuong pham
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sau xur ly dap mg dugc tiéu chuén chat luong
nudc bién vung bién ven bo vé ham lugng
N-NH," theo QCVN 10-MT:2015/BTNMT.
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Evaluation of the Nitrification Performance of Aerobic
Biofilter System for Treatment of the Marine Aquaculture

Nguyen Thi Dieu Cam

Chemical Department, Quy Nhon University,
170 An Duong Vuong, Quy Nhon, Binh Dinh, Vietnam

Abstract: In the present study the nitrification efficiency of the biofilter was tested in a laboratory
level for the water aquaculture. The original data obtained from the measurement of aquaculture
wastewater characterization parameters showed that CODyy, was range from 10 — 15 mg/L; 0,5 - 2
mg/L NH," and 14 - 25 °/,, saltnity. During operation at 25 g/liter NaCl, a significant amount of nitrite
accumulated, which indicated that nitrite-oxidizing bacteria were more sensitive than ammonium-
oxidizing bacteria to the highest salinity level tested. The obtained results showed that performance of
NH," removal up to 80 % from the aquaculture wastewater after four hours treatment and reached
QCVN 10-MT:2015/BTNMT.
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