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Tom tat: Bai b&o trinh bay két qua nghién clru x& ly nwéc thai nudi tdm cé dé man thap bang hé
thdng hiéu khi - thiéu khi luan phién. Nghién ctu da danh gia anh hwdng cta d6 man téi
hiéu qua xtr ly ctia hé théng. Tiép d6, anh hwdng cla ché dd suc khi va thoi gian lwu nuwéc
(HRT) t&i hiéu qua x(r ly cGia hé thdng ciing da dwoc khao sat. Két qua cho thay, hiéu qua x
ly cGia hé théng chi bi &nh hwéng nhiéu khi d man & mirc 1,5%. Hiéu qua gidm COD va xt
ly amoni gidm tir 93,85; 98,7% (d6 man 0%) xudng 45,54; 72,24% (d6 m&n 1,5%). Bén canh
do6, dd man lam tang kha nang lang cla bun hoat tinh, chi sé SVI gidm tir 90 ml/g (46 man
0%) xudng con 38 ml/g (46 man 1,5%). Dbi véi cac ché do suc khi khac nhau thi hiéu qua xt
ly dwore ghi nhan c6 sy khac nhau. Trong d6, ché dé hiéu khi/thiéu khi luan phién 1a 60
phat/60 phat dat hiéu qua x& ly amoni va gidm COD cao nhét, 1an luvot dat 99,81% va 97%.
Gia tri HRT t6i wu dwoc lwa chon cho qua trinh xt ly 14 8 gio.

T khoa: D6 man, d&c tinh cGa bun, hiéu qua x& ly, hiéu khi — thiéu khi, nwéc thai nuéi tém.

Abstract: This paper researched applying an alternate aerobic - anoxic system for low-salinity shrimp
aquaculture wastewater treatment in Vietham. The study evaluated the effect of salinity on
the performance of the wastewater treatment system. Next, the influence of intermittent
aeration mode (IA) and water retention time (HRT) on the treatment efficiency of the system
was also investigated. The results showed that the treatment efficiency of the system was
significantly affected when the salinity was at 1.5%. COD and ammonium removal efficiency
decreased from 93.85 and 98.7% (0% salinity) down to 45.54; 72.24% (1.5% salinity).
Besides, the increase in salinity improved the settling capacity of the activated sludge. The
SVI decreased from 90 ml/g (0% salinity) to 38 ml/g (1.5% salinity). For different IA modes,
the treatment efficiency was different. In which, the aeration/non-aeration mode with 60:60
minutes achieved the highest efficiency in ammonium and COD removal, reaching 99.81%
and 97%, respectively. The optimal HRT value selected for the treatment was 12 hours.

Keywords: Salinity, sludge characteristics, treatment efficiency, aerobic - anoxic, shrimp culture

wastewater.

1. DAT VAN BE

Hién nay, nghé nudi tdm xuat khau tai Viét
Nam dang phat trién manh, dac biét 1a cac dia
phuong ven bién tir Quang Ninh dén Ca Mau
- nhirg noi ¢6 diéu kién tu nhién va khi hau

phd hop dé nudi tom nudc lg. Hang nam,
nganh tém dong gdp khoang 40-45% tong gia
tri xuat khau thay san, tuong duong 3,5-4 ty
USD. Theo Téng cuc Thuay san, san lugng
nudi tdom nuéc lo nam 2021 dat 970 nghin tan,
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trong do, san lugng tom su dat 265 nghin tin
va tdm thé chan trang 1a 665 nghin tan, con lai
la c&c loai tdbm khac [1].

Nudi tém mang lai hiéu qua kinh té 16n cho
ngudoi nubi. Tuy nhién, trong qua trinh nuoi
tém c6 thé xay ra rui ro vé kinh té néu khong
may tdm bi bénh nhu gan tuy, ddm trang. ...
Mot trong nhitng nguyén nhan truc tiép khién
tdm bi mic bénh 1a do 6 nhiém nudc trong ao
nudi. Bén canh do, khi thay nudc ao nudi, néu
xa nudc thai chua dugc xu ly dat quy dinh ra
bién ciing sé& tiac dong khong tét dén mai
truong bién. Trong truong hop ao nudi tdm co
tdm bi nhiém bénh va nudc thai khong duoc
xtr ly triét dé thi kha ning gay lay nhiém toan
viing hoan toan cé thé xay ra. Vi vay, viéc xu
1y nudc thai ao nudi tdm dat hiéu qua cao la
van d& dang duoc nhiéu nha nghién ctu quan
tam. Xir Iy nuoc thai ao nudi tom co thé thyc
hién bang nhiéu bién phép: 1y hoc, héa hoc,
sinh hoc. Cong nghé xu 1y nudc thai hién
dugc &p dung theo phuong phap sinh hoc va
phuong phap hoéa 1y 1a chu yéu do hiéu qua xir
ly cao, on dinh va chi phi dau tu thap. Tuy
nhién, nhiéu nghién ctu di chi ra rang, do
man trong nudc thai cd anh huong tiéu cuc
dén hoat dong cua hé théng sinh hoc & mot
muc d6 nhét dinh [2]. D6 man cé thé dan dén
su gia ting ham luong chét rin lo ling trong
nudc thai, 1am giam hiéu qua loai bo cac chit
hitu co va (¢ ché sy trao doi chat cua vi
khuan [3].

Thong thudng, qua trinh xu Iy thiéu khi trong
hé thong xir Iy sinh hoc dugc b tri trong bé
xtt ly riéng biét dé han ché anh huéng cua oxy
tai qué trinh khur nitrat héa (DN). Tuy nhién,
nudgc thai nudi trong thay san thuong ¢ nong
d6 sulfate cao [4]. lon sulfate c6 thé bi khur
bai cac vi sinh vat khir nitrat héa va tao thanh
hop chit sulfide c6 tinh doc cao Vi con ngudi
va sinh vat [5]. Bén canh d6, su c6 mat cua

sulfide va 6 man cao cd thé uc ché qua trinh
nitrat hoa, va thuc ddy su phét trién cua qué
trinh khtr nitrat hoa tan thanh amoni (DNRA)
[6]. Qua trinh DNRA sé& canh tranh va lam
giam hiéu suat xu 1y nito cua qué trinh DN.
Qué trinh xar 1Y hiéu khi - thiéu khi luan phién
st dung phuong phap suc khi gian doan (1A)
cO thé 1a mot giai phap tiém ning dé giai
quyét cac van dé néu trén. Thir nhat, viéc suc
khi luén phién gitp duy tri oxy dé han ché qué
trinh DNRA do oxy ¢0 san lugng nang luong
cao hon so voi sulfate giup ngdn sy hinh
thanh sulfide [7]. Tha hai, s dung 1A c6 thé
thuc day su phét trién cua cac nhém vi sinh
vat khir nitrat hoéa hd hap tly tién nhu
Acidovorax [8] hoic khir nitrat hoa hiéu khi
ua man (HAD) nhu Vibrio diabolicus [9],
Halomonas venusta [10],... Bén canh do, 1A
cling da dugc chizng minh 1 ¢6 thé téi vu nhu
cau vé niang lugng cho quéa trinh suc khi [11]
(chiém 50-60% ning luong tiéu thy cua ca hé
théng [12]) va nang cao hiéu qua va sy on
dinh cho qua trinh xir Iy nito va chat hitu co
cua hé théng [13]... Tuy nhién, hién chua co
nhiéu nghién ctu thir nghiém ung dung qué
trinh hiéu khi thiéu khi luan phién dé xir ly
nuéc thai nudi tom do6 man thap, dic biét 1a tai
Viét Nam.

Vi vay, nghién cau nay tap trung tht nghiém
phuong phap hiéu khi — thiéu khi luan phién
dé xu 1y nuéc thai nudi tom co do man thap.
Muc tiéu cta nghién ctru do la khao sat anh
huong cua @6 man téi hiéu qua xu ly cua hé
théng va lua chon diéu kién suc khi gian doan
phU hop nhat d¢é ung dung trong xir 1y nudc
thai nudi tom do man thap tai Viet Nam.

2. POl TUONG VA PHUONG PHAP
NGHIEN CQU

1. Vat liéu va phwong phap

Bun hoat tinh st dung trong nghién ciru duoc
lay tir Phong thi nghiém caa Trung tam Coéng
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nghé vat liéu. Bun duoc sir dung c6 mau nau
séng, lang tét, va ti 16 MLVSS/MLSS Ia 0,88.
Nudc thai tdng hop dugc chuan bj tir céc
nguyén liéu sau day: glucozo (CgH120g),
amoni clorua (NH4CI), kalidihydrophophat
(KH,PO,4), NaHCO; va céc hoa chat vi luong.
Mdi lit nguyén t6 vi lwong chira 1,5 g
FeCl3.6H,0; 0,18 g KI; 0,15 g CoCl,.6H,0;
0,15 g H3BOs; 0,12 g MnCl,.4H,0; 0,12 g
ZnS0,4.7H,0; 0,03 g CuS0O45H,0 va 10 g
EDTA.

Nudc thai nubi tdm thuc té duoc ldy tai khu
trang trai nudi tdm caua Cong ty Co6 phan
Invitek tai huyén Thuay Nguyén, TP. Hai Phong.
Khu trang trai c6 tdng dién tich 2600 m?, téng
dién nudi tha (tdng dién tich mat 1265 m?,
téng dién tich day 1103 m?) gdm 03 muong
nudi phi bat. Mau nuée sau khi duoc thu thap
s& dugc loc so bo va bao quan tai phong thi
nghiém trude khi dugc Xt ly. Pac trung cua
nudéc thai duoc thé hién trén bang 1.

Bang 1. Két qua chat lweng nwéc thai va gidi han xa thai

STT | Chitiéu | Donvi tn?nlg binh 01-80:2§S\éHNPTNT 02-19:20?51:/\éHNPTNT
1 b6 man % 1,0 - -
2 COD mg/L 185462 100 150
3 | NHSN | mgNiL 12418 10 ;
4 | NOsN | mgNL 14,3+1,1 ; ;
5 | NO,-N | mgN/L 22,6+4,3 ; ;
6 S0~ mg/L 118+12,4 - -
7 N mgN/L 48+2,1 i i
8 Do kiém | mgCaCOJ/L | 154,5+10,24 - -
9 pH 775 : 5,5-9
10 | Tss mg/L | 1587824 100 100

2. CAU HINH VA QUY TRINH VAN HANH
CUA HE XU LY

Hé xir ly nuéc thai dwoc van hanh theo
phuong phap hiéu khi thiéu khi luan phién
dong chay lién tuc trong mot bé phan @ng co
thé tich hitu dung la 32 lit véi cac kich thuéc
Chiéu dai x Chiéu rong x Chiéu cao = 50 x 26
x 35 cm.

Trong bé xir ly, qué trinh syc khi — ngung suc
khi luan phién duoc duy tri bang cach kiém
soat may suc khi theo thoi gian thyc. Trong
giai doan suc khi gia tri DO duoc duy tri trong
khoang tr 2-4 mg/L théng qua van khi. Tai

day dién ra qua trinh oxy hoa cac hop chat
hitu co, nito. Amoni trong nudc thai bi oxy
héa mot phan tao thanh nitrit, nitrat. Sau d6
t6i giai doan thiéu khi, trong giai doan nay gia
tri DO duoc duy tri nhé hon 0,5 mg/L [14],
nitrit va nitrat tao thanh s& bj khur dé tao thanh
khi nito. Pé dam bao kha ning tiép xUc gitra
nuéc thai va vi sinh vat, bé xu 1y con duogc
trang bi mot dong co khudy tron. Bé duoc
thiét ké tich hop ngan lang, tao diéu kién cho
qua trinh tach pha ran va long xay ra trong hé
thdng. Nho vay, nuoc sau xt Iy ¢6 thé chay
tran ra bé thu gom trong khi phan 16n sinh
khéi vi sinh vat s& duogc giir lai trong bé x ly.
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3. KHAO SAT HIEU QUA CUA HE THONG
TRONG DIEU KIEN VAN HANH KHAC
NHAU

3.1. Panh gia anh hwéng caa dé6 man téi
hiéu qua xtr ly va dac tinh cua bun

Dé danh gia dugc anh cua d6 man, nudc thai
gia lap da duoc su dung cho thi nghiém nay.
Trong khi d6, 46 min duoc diéu chinh bang
cach su dung NaCl véi cac gia tri: 0; 0,25;
0,75; 1%; 1,5%. Thoi gian suc khi: dung suc
khi dugc sir dung la 60:90 phat. Trong giai
doan phan tng, c mdi 1 gio, nudc thai lai
duoc lay 1 lan dé tién hanh phan tich hiéu qua
xu ly BODs, COD, NH4*, NO3~, NO,™ trong
giai doan d6. Cac gia tri MLSS, MLVSS va
thé tich lang (SVI) cua bun cua cac do6 man
khac nhau ciing duge do hang ngay dé xéc
dinh anh hudéng cua d6 man téi dac tinh
caa ban.

PAU VAO A CSTR - Syc khi gidn doan BAURA

]E

MAY SU?KHI

Hinh 1. Hé théng xt ly nwéc thai nudi tdm bang
phwong phap hiéu khi — thiéu khi luan phién

3.2. Panh gia anh hwéng ciaa ché dé suc
khi gian doan t&i hiéu qua x ly cta qua
trinh xd ly sinh hoc

Thoi suc khi/diing suc khi duoc thay doi voi
cac gia tri khac nhau bao gom: 90:30 pht,
75:45 phat, 60:60 phuat, 45:75 phat va 30:90
phit. Sau mdi giai doan suc khi/ding suc khi,
mau nuéc thai dwoc thu thap dé tién hanh
phan tich cac chi tiéu COD, NH,;", NOs
NO, dé danh gia hiéu qua xir ly cac chat hitu

co va qua trinh nitrat héa va qué trinh khtr
nito.

Anh hwéng cua thoi gian huu neéc téi hiéu
qua xu ly cua qua trinh xiz ly sinh hoc

HRT duoc thay dbi voi cac gia tri: 6 gio, 8 gio,
12 gid va 16 gio. Sau mdi thoi gian luu, 1iy
mau nudce thai tién hanh phan tich céc chi tiéu
COD, NH,", NO3~, NO,” dé danh gi4 hiéu qua
xir ly cac chat hitu co va qué trinh nitrat hoa
va qua trinh khtr nito.

4. PHUONG PHAP PHAN TiCH VA XU LY
SO LIEU

Phuong phap phan tich cac thong s chat
lwong nudc: Cac gia tri pH, nhiét @6, DO
dugc do bang thiét bj do nhanh. Trong d6, pH
va DO dugc do bang may da thong s
(HQ40d, Hach, M¥). Xac dinh chi tiéu BODs
bang phuong phap u trong diéu kién 20°C va
5 ngay (th u BODs WIR-150, Han Qudc).
Ham luong COD do bang may quang phd
UV-VIS, theo phuong phap SMEWW 5220-D
[15]. Ham lwong amoni (NH,"), nitrat (NO3"),
photphat (PO,*") do bing may quang phb
UV-VIS, theo cac phuong phip SMEWW
4500-NHs, 4500-NOs~ va 4500-PO,* [15].
Chi s6 SS, MLSS, MLVSS dugc xac dinh
theo phuong phap trong Ilugng TCVN
6625:2000 (loc bang gidy loc c¢6 kich thuéc
0,45 pm, say kho dén khéi lugng khong d6i &
cac nhiét @6 105°C va 550°C). b6 man dugc
do bang may do d6 min va nhiét d6 EXTECH
EC17.

3. KET QUA

3.1. Anh hwéng cta dé mén téi hiéu qua
xtp ly va dac tinh cua bun

Hiéu qua loai bo COD thé hién trén hinh 2.
Trong nghién ctru, d6 man tang dan tir 0 téi 15
g/L vai 6 giai doan (0; 2,5; 5; 7,5; 10; 15 g/L)
tuong Gng vaoi gid tri do man 0%; 0,25%;
0,5%; 0,75%; 1%; 1,5%. Theo suy doan cua
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mdi d6 man duya trén két qua cho thay, can 8
ngay, 10 ngay, 14 ngay, 15 ngay, 18 ngay, 19
ngay dé dat duoc trang thai hoat dong 6n dinh
cho méi giai doan twong tng.

Dua vao dd thi hinh v& nhan thiy, hiéu qua
loai bo COD véi cac @6 man tir 0,25% tdi 1%
van dat hiéu suit twong d6i cao. Khi d6 man
la 0,25%; hiéu qua loai b6 COD van tuong
duong v6i nuéc thai khéng cd mudi tham chi
con tang nhe. PO man tang l1én 0,5%, COD
dau ra c6 gia tri 31 mg/L, hiéu qua xt ly giam
xuéng con 88,7%. Khi tiép tuc ting d6 min
Ién 0,75; 1% hiéu suat loai bo lan luot la
82,00 va 80,95%; COD tuong ung 36, 40
mg/L. Nhu vay, khi d6 min tang dan tir 0,5 toi
1% thi hiéu suat loai bo chat hiru co giam dan.
Tuy nhién, COD dau ra van c6 gia tri thap,
hiéu qua loai bo van dat gia tri twong d6i cao
khi @ man nho hon 1%.

Khi ting d6 man Ién 1,5%, nhan thay hiéu qua
loai bo bi anh hudng rd rét. Gia tri COD dau
ra 1a 110 mg/L, hiéu suat giam xuéng chi con
45,54%.
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Hinh 2. Anh hwéng ctia dé man
t&i hiéu qua xtp ly COD ctia hé théng
Hiéu qua loai bo amoni va nitrat, nitrit dugc
thé hién trén hinh 3, 4 va 5. Dya vao db thi
hinh v& nhan thiy, hiéu qua loai bé amoni,
nitrat va nitrit khi d6 min nho hodc bang
1 mg/L khong bi anh hwong nhiéu. Gia tri
amoni dau ra voi cac dé man 0; 0,25; 0,5;

0,75; 1,0% lan luot 12 0,12; 0,1; 0,12; 0,15;
0,15; 0,2 mg/L. Khi d6 man tang 1én 1,5%;
hiéu qua loai bo amoni giam xubng con
72,24%; gia tri amoni dau ra 2,72 mg/L.
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Hinh 3. Anh hwéng cia dé man
t&i hiéu qua xt ly amoni ctia hé théng
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Hinh 4. Anh hwéng cia dé man
t&i hiéu qua xtv ly nitrat, nitrit caa hé théng

Tuong tu nhu ddi véi amoni, kha nang loai bo
nitrat va nitrit khéng bi anh huong nhiéu khi
d6 man thap hon 1%. Khi ¢ man ting Ién thi
gia tri nitrat, nitrit dau ra lan luot ting lén
2,52; 2,72 mg/L trong khi véi do man 1% gia
tri dau ra chi c6 0,17; 0,24 mgl/L.

Nhu vay, ¢d thé thay rang khi d6 man tang toi
mot gia tri nhat dinh (trong nghién ctu nay la
1,5%) kha niang xir ly cac chat caa hé thdng
méi cO sy thay d6i dang ké. D6 man 1,5%
vuot qua kha nang chiu dung cua vi sinh vat,
cac vi khuan nitrobacteria va vi khuan khir
nito déu bj anh huong. Xu huéng giam COD,
NH;" toong tu véi nghién ciu cua Yujuan
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Chen [16], tuy nhién lai khac voi két qua cua
Zhao [17]. Ho bao céo rang hiéu qua loai bo
COD, NH;" khong bi anh huong dang ké khi
d6 man thap hon 20 g/L. Su khac biét nay co
thé 1a do su da dang cua quy trinh xu 1y va cac
loai vi sinh vat trong hat bun hoat tinh.

3.2. Khao séat anh hwéng ctia dd mén dén
cac sw phat tridn (MLSS, MLVSS) va dic
tinh (SVI) cua bun hoat tinh
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Hinh 5. Anh hwéng ctia dé man t&i SVI cha bun

Tir @6 thi nhan thay, gia tri SVI giam dan khi
tang do man cia nudc thai nudi tém. Gia tri
SVI ban dau la 90 ml/g. Sau do, gia tri SVI
giam dan khi ting d6 man caa nudc thai. Cy
thé, khi d6 man tang 1én 0,25%; 0,5%:; 0,75%,
1% thi gia tri SVI giam xudng 83, 64, 68, 56,
52 ml/g, SVI van nam trong khoang 50-120
ml/g, bun hoat tinh hoat dong tét [18]. Khi d6
man tang 1én 1,5%; SVI thép hon 50 ml/g, chi
con 38 ml/g, nhu vady d0 man 1,5% da lam
anh huong toi hoat dong cuaa bun hoat tinh.

CMLSS eZmMLVSS  —»—MLVSS/MLSS

Hién tuong nay chi ra rang vai su gia ting cua
d6 man trong hé théng hiéu khi — thiéu khi
ludn phién, hiéu suét ling cua bun hoat tinh
t6t hon. Nguyén nhan 12 do d6 man lam ting
ham lwong cac chat cao phan tir ngoai bao
(EPS) cta bun hoat tinh, giam ham lugng
protein (PN) va cac chat cao phan tir ngoai
bao lién két yéu (LB-EPS), dan dén céc bong
bun hoat tinh nho hon va gan nhau hon trong
diéu kién c6 dd man va sau do lam tang tdc do
ling cua bun hoat tinh, 1am cho kha ning
ling cua bun hoat tinh tét hon. Tuy nhién,
viéc ting do man co tic dong dbi véi hoat
dong cua bun. Khi d6 man cao hon 1,5% cho
thdy sy ¢ ché rd rang ddi voi hoat dong cua
bun hoat tinh. Nguyén nhan c6 thé la do vi
khuan dang so bi tc ché nhiéu ¢ d6 man cao.

Anh huéng caa d6 man toi ham lugng bun
hoat tinh dugc thé hién trén hinh 6. Nhan thiy
rang, khi d6 man 1a 0,25%, gia tri MLSS va
MLVSS gan nhu khong c6 su thay d6i so véi
nuéc thai khdng ¢ mudi. Khi ting d6 man
Ién 16n hon 0,5%, gia tri MLSS giam dan. Tai
do man 0,5% MLSS c6 gia tri 2910 mg/L
giam xudng 2600; 2320 mg/L khi ¢6 man lan
luot 12 1; 1,5%. Nguyén nhan c6 thé Ia do cac
vi sinh vat c6 xu hudng giam ¢ d6 man cao
dan toi lam giam ham luwong bun hoat tinh
trong hé thong [8].

3.3. Anh hwéng cta ché dé suc khi gian
doan t&i hiéu qua xtr ly cua qué trinh xdr ly
sinh hoc

T @6 thi hinh 7, 8, va 9 nhan thay, gia tri
COD, BODs, NH," dau ra c6 gié tri kha thap
khi thoi gian suc khi/ngung suc khi 1a 90:30
phut; 75:45 pht, 60:60 phut. Gia tri COD dau
ra lan luot 1a 14, 20, 22 mg/L va amoni lan
luot 12 0,11; 0,14; 0,1 mg/L. Vi hai ché do
75:45 phit; 30:90 phit, gia tri COD, NH4"
kha cao so vai cac ché do khac, COD dau ra
c6 gia tri 60, 90 mg/L, gia tri NH," lan luot
1,85 va 2,85 mg/L.
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5 3000 1 [ 0.86 -
2 5500 | - 0.84 2
= L 082 @
2 2000 @
3 08 =
S 1500 | 078 §
(/2] ]
« 1000 0.76 2
Z 500 L 074
o +! 4.1 072
0 025 05 075 1 15
D6 man (%)
Hinh 6. Anh hwéng ctia dd man
t&i ham lwong bun hoat tinh
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Hinh 7. Anh hwéng ctia ché dé suc khi
t&i hiéu qua xtp ly COD chia hé théng
—e—BODvao —O—BODra —A—Hiéu suat
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Hinh 8. Anh hwéng cua ché dd suc khi
t&i hiéu qua xtv ly BODs cta hé théng
——NH4Vao —~—NH4Ra —%—Hiéu suatxirly
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Hinh 9. Anh hwéng ctia ché dd suc khi

t&i hiéu qua xtr ly amoni cta hé théng
Nguyén nhan la do, quéa trinh oxy hoa cac hop
chat hiru co dién ra trong qua trinh hiéu khi
(suc khi), nén khi thoi gian cap khi la 45, 30
phit mdi chu trinh (téng cong 1 ché d6 co 3
chu trinh suc khi/ngung suc khi) 1a chua du dé
oxy hda hét cac chat hiru co trong nudc thai.
Nhu vay, c6 thé thay ché d6 suc khi c6 anh

huong téi hiéu qua xa ly COD, BODs, amoni,
khi thoi gian cap khi khong du dé oxy hda céac
chit hitu co va dinh dudng s& anh huong toi
hiéu qua xu ly cua hé théng.

Vi thoi gian suc khi 1a 90 phat, amoni bi oxy
hoa thanh NO3~, NO, ™ nhiéu hon. Khi chuyén
sang ngung suc khi 30 phuat, hiéu qua khir
nitrat va nitrit dat duoc thap va gia tri cac chi
tiéu nay trong nudc sau xu ly la 6,58 mg/L;
6,4 mg/L. Khi thoi gian suc khi caa dugc ting
lén 45 phat, gia tri dau ra NO,™, NO;~  giam
xuéng con 4,52; 4,53 mg/L, tuy nhién gia tri
dau ra van con cao. VéGi chu trinh suc
khi/ngung suc khi la 60 phat/60 phat, 45
phat/75 phat, 30 phat/90 phat, nitrit va nitrat
tao ra trong giai doan cap khi s& duoc khir gan
nhu hoan toan trong giai doan ngirng cap khi,
hiéu qua Xx& ly nitrit, nitrat cao. Nhu vay,
théng qua viéc theo dBi hi¢u qua xir ly tai cac
ché do suc khi khac nhau, chu trinh suc
khi/ngung suc khi 60:60 phut cho hiéu qua xur
ly dong thoi COD va nito 1a tot nhét.

—8—-NO2Vao —O—NO2Ra —e—NO3Vao —O0—NO3Ra

90:30 75: 45 60:60 45:75 30:90

Néng dé (mgN/L)

0 0 20 30 o 50 60 70 80
Thoi gian (ngay)
Hinh 10. Anh hwéng cua ché dé suc khi téi hiéu qua
xtr ly nitrat, nitrit caa hé théng
4. ANH HUONG CUA THO1 GIAN LUU TO!
HIEU QUA XU LY CUA HE THONG

Qua db thi hinh 11, 12, va 13 nhan thay, khi
thoi gian luu nudc cang tang thi hi€u qua xu
1y ciing tang theo. Khi thoi gian luu nudc 14 6
gio, hiéu qua xa ly COD, BODs, NH," lan
lugt 14 74,00; 73,07%; 78,75%. Khi thoi gian
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luu nudc tang 1én 8 gio, hiéu qua xu ly tang
Ién rd rét voi cac gia tri 88,64%; 87,86%,
98,86%. Khi thoi gian Iuu nudc tiép tuc ting
Ién 12 gio, 16 gio, hiéu qua xu ly amoni,
nitrat, nitrit hau nhu khong c6 sy thay doi
nhiéu, gi4 tri COD dau ra lan luot giam con 1a
15 mg/L, 12 mg/L (so vai thoi gian luu 12 gio
la 25 mg/L).

—4—CODvao —2—CODRa —%—Hiéu suatxely
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Hinh 11. Anh hwéng caa thoi gian lwu nwéc
t&i hiéu qua xtv ly COD ctia hé théng
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Hinh 12. Anh hwéng cuia thoi gian lwu nwéc
t&i hiéu qua xtr ly BODs ctia hé théng
Gia trj nitrit, nitrat dau ra tai thoi gian luu 8
gio dat gia tri 3,6 mg/l; 2,4 mg/L. Khi tang
thoi gian Iuu nudc 1én 8 gio, hiéu qua khu
nitrat dién ra hiéu qua hon rd rét. Nitrat, nitrit
dau ra chi con 0,06 mg/L. Khi tiép tuc ting
thoi gian luu 1én 12 gid va 16 gio, gia tri dau
ra ca nitrit, nitriat khong thay d6i nhiéu. Nhu
vay, Voi thoi gian luu 1a 8 gio thich hop dé
khtr gan nhu hoan toan nitrit, nitrat trong nudc

Néng dé (mg/L)
o

thai nudi tom. Két qua tuong tu duoc tim thay
trong mét nghién cau ciaa G- Wu [19], thoi
gian luu nudc 1a 8 gio thich hop dé xur 1y nudc
thai nhiém man.
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Hinh 13. Anh hwéng clia thi gian Iwu nwéc
t&i hiéu qua x ly amoni ctia hé théng

4. KET LUAN

Nghién ctu da khao sat anh huwong cua do
man toéi hiéu qua xtr 1y nudc thai nudi tom
bang hé thng hiéu khi — thiéu khi xen k&. Két
qua thay rang, ¢6 man c6 anh huang tryc tiép
t6i hiéu qua xir ly cia hé thong va dic tinh
cua bun, d0 man cang cao thi hiéu qua xu ly
cang giam va thoi gian dé bun hoat tinh thich
nghi véi d6 man cang dai. Tuy nhién, ¢ d6
min dudi 1,5%, hé thdng xir Iy van dat dugc
hiéu qua xir Iy cao va 6n dinh. Pic biét ¢ do
man 1%, hiéu suit xu ly amoni va giam COD
cao nhat dat dugc 1a 99,5% va 80,95%. Pay
chinh 1la @6 man trung binh cta méi truong
nudc dugc st dung trong cac trang trai nudi
tom do man thap. Trén co s& do, nghién ctu
da tién hanh khao sat va luya chon ché do
suc khi va gia tri HRT nham t4i vu hiéu qua
cho qua trinh xtr ly. Vi ché do suc khi/ngung
suc khi la 60:60 phat, va thoi gian luu nudc
8 gio, hé théng co thé dat duoc hiéu qua xu ly
amoni va COD 1 99,7% va 91,3%. Nong do
amoni va COD trong nudc sau xu 1y déu thap
hon so véi gid tri quy dinh trong QCVN
02-19:2014/BNNPTNT. Két qua cho thiy
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tiém nang cua cong nghé xtr ly hiéu khi - thiéu  khé ¢ tai cap B¢ Khoa hoc va Céng nghé
khi luan phién trong xir Iy nudc thai nudi tdm  ndm 2021-2023 “Nghién ciru phét trién cong
d6 man thap & diéu kién cua Viét Nam. nghé tich hop sinh hoc - héa ly nham #ng

LO1 CAM ON

dung dé xir Iy va tai sir dung nwéc thai nudi
t6m d¢ man thdap” do Trung tdm Céng nghé

Nghién cuu nay dwoc thuc hién trong khudn  vqt liéu chu tri.
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