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Muc dich cta nghien cuu nham danh g anh huimg cia do man 1én higu suat xir lv nuov thai che mén U\_“Y
san bang qua trinh xir ¥ sinh hoe hicy khi dang sinh truong Tor limg. Mo hinh Un nghiem cé the tich ylam
viée 1a 7 L va duge van hanh hen tuc vor luu lwong nap nude 42 L/ngay, twong img voi thén gran luu moc 4
gio. Do man trong nuge tha duvr 1ao ra bang cach them NuCl vér néng ¢ 14n luet 1a 0, 5. 10. 20, 30 L"/L
Két qua thi nghiem cho thay hi¢n suat xir ly 1SS, COD. BOD;. TN cia he théng gan nhu khong bi ﬂ"?“
huong khi NaCl thém vao thip hem 10 g/L. Néng do trung binh cua TSS, COD, BOD.. TN trong nm'ycl lha.l
sau i Iy dan ot (3 17.3-22.6 mg/L, 37.949.8 mg/L. 19.521.3 mg/L va 11,0-17,7 mg/L. déu dat qui chuan xa
thai loai A theo QCYN 11:2015/BTNMT. Hicu suit loa b6 BOD, via TSS co diu higu giam khi nuoc thai
chira 10 g/1. NaCl. Khe tang néng do NaCllén 30 g/L trong nuoc thar ddu vao, hieu suit xir ly oung binh
cia hé thong gam xuong chi con 66.2% dé v TSS va 58.7% dai voi TN. Két qua nghien ciu cho thdy qua

(rinh bin hoat tinh ¢6 thé khong hiww qua khi x( Iy nude thai ¢ do min cao.
TN khoa: Bun hoat tinh, do man, hun suat xirly, men thia che bién thiy san.

1. BAT VAN BE

Nganh ché bién thiy san 1a mot trong nhimg
nganh kinh t& mur nhon cia ca nude. Theo Tong euc
Thuy sin, tong gia i xuat khau thiy san dar 3.2 1v
USD trong 5 thang diu nam 2019. Tuy nhién, nuov
thai trong san xuat va ché bicn thuy san da va dang 1a
mdi lo ngay 1on vé gay ¢ nhiém doi voi moi truong
nuoe. Theo Lam Minh Tnét va Tran Hicu Nhue
(2012), nuoc thai cta cac nha may ché bién thuy ha
san thuemg chiia néng dé cac chat hiu co va dinh
dudmg cao. Bén canh do. mrov thar tr cac nha may
ché bicn thiy san cong ¢6 thé chia néng do muo
cao (Lefebvre & Moletta, 2006). Theo thong tin tong
hop cua Lefebvre & Molenta (2006) ur nhiéu nghién
cuu cho thay ngoai nuov thai ché bién thuy san. cic
nguén nuoc thai phat sinh tir cac nha may héa char,
duov pham, cong nghiép didu khi, dong goi thit.
nganh thuoe da va ché bién bo sira cing co d6 man
¢ao.

Cac qua trinh sinh hoc da va dang dwoc ap dyng
ral pho bién 1é xa Iy nuov thai. He thong xu I sinh

" Khoa M1 trrdmg va Tin nguyén thién nhién, Trzeme Da
hoc Can Tho
Enmuil

hoc hi€u khi thuimg duge ap dung dé loai bé céc
chat hitu co va dinh dudng trong nuoc thai vi mang
lai hiéu suat xir Iy cao va than thién voi méi truomng.
Do sir dung hé vi sinh vat dé chuyén héa va loai bé
chét 6 nhiém nén he théng xir ly sinh hoc néi chung
ril nhay cim vé sy thay déi cua cac yéu té méi
truong nhu pH, nhiét do, hoac cac chét trc ché.
Nhimg yéu t6 nay sé anh hudng truc ti€p hodc gisn
nép dén sy sinh tnrong va phat trién cta vi sinh vat
va do d6 sé anh hudng dén hieu suat loai bo cac chét
o nhiém trong nude thai. Theo tdng hop cta nhidu
nghién ctru truge, 6 man cang la yéu t8 anh huomg
den higu suat xir ly cva cac qua trinh ly sinh hoc vi
dé man cao sé anh hudng dén su sinh trudng va phat
tién clia vi sinh vat do gy mét nude trong té bao
(He & nnk., 2017; Chen & nnk., 2018).

Véi hoat déng nuéi tréng va che bidén thiy sin
dang ngay cang phat trién thi van d¢ i b - Ac thii
cta linh wvire nay cang cin duoc dic bict quan am.
Trong do, dnh hudng ciia do man dén hoat dong cha
vi sinh vat c6 thé Ja thach thae déi var he théng sinh
hoe trong xtr Iy nuac thai. Theo Luung Thy Kim
Giang & nnk., 2015, nuoc thai nhiein map ¢ thé

duge xir ly bang cong nghe vi sinh. Nuoe thgi g gy
trong thuy san nudc lo cang da duoc - ey ey xir
Iv bang he thong loc sinh hac hiéw I c6 gig s
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ngap nuoc (Phan Thi Héng Ngan va Pham Khic
Liéu. 2012). Tuy nhien, nhimg két qua nghién ctu
d6i vai h¢ théng ban hoat tinh trong Xt ly nuéc thai
¢6 dé6 man cao van con han ché. Do do, muc tiéu
chinh cua nghién ctu nhim danh gia sy anh huéng
cua d¢ man lén higu suat xir ly cua bé bun hoat tinh
déi v6i nuoc thar ché bién thiy san. K&t qua nghién
ctru 12 co s& khoa hoc dé danh gid kha nang anh
huéng cia dé man dé1 voi qua tminh sinh hoc hiéu
khi trong xu ly nuéc thai.

2. PHUONG PHAP VA VAT LIEU NGHIEN CUU

2.1. Déi tuong nghién ciru

Nuoc thai ché bién thiy san trong nghién ciu
dugc Jay tir Cong ty C6 phan Thiy san CAFATEX,
huyén Chéau Thanh A, tinh Hau Giang. Thanh phan
va ndng d6 cac chat 6 nhiém trong nuoc thai dau vao
dugc thé hién trong bang 1. Két qua phan tich chat
luong nude du vao cho thiy nong do chat hinu co va
dinh duéng kha cao. Gia trj trung binh cia BOD; va
COD lan luot 1a 511,8 mg/L va 926,67 mg/L, khong
dap ing Quy chuan ky thuat Quéc gia vé nuoc thai
ché bién thuy san (QCVN 11:2015/BTNMT). baéi véi
cac chat dinh duomg (N, P), nong dé trung binh khao
sat duge 1a 130,32 mg/L va 34,4 mg/L, déu vuot xa
ngudng cho phép xa thai.

2.2. M6 hinh thi nghi¢m

Bang 1. Chét hrong nuéc thai ché bi€n thiy sin v

gidi han cho phép
. Pon Két qua QCVN

Chi tiéu i | Trung[Dg lech 11:2015/BTN
" | binh | chudn | MT (CotA)

pH - 7,17 0.13 69

BOD; mg/L[926,67 | 142,90 30

COD mg/L[511,80| 86,33 75

TSS mg/L| 189,16 50.03 50

TN mg/L| 130,32| 28,17 30

TP mg/L| 34,40| 4,12 10

Chii thich: QCVN 11:2015/BTNMT - Quy chuan
ky thudt Quoc gia vé nudc thai ché bién thiy san.

Mo hinh bé bun hoat tinh dugc thiét ké véi dung
tich hint ich la 24 L (daiXrongXcao = 20 cm X 20
cm X 60 cm). trong d6 thé tich lam viéc 7 L. M6 hinh
nghién ctu bén hanh chay 6n dinh va van hanh val
thoi gian luu nuoe (HRT) 4 gio. Tong thoi gian van
hanh cia mé hinh 1a 22 tuan (154 ngay) va duoc chia
thanh 5 mé ¢ danh gia hiéu suat xir ly TSS, BOD;.

COD. TN. TP tvong img voi 5 nong dé khac nhau
ctia NaCl trong nudc thai dau vao.
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Hinh 1. So 48 mé hinh thi nghi¢m

Nudrc thai ché bién thuy san dugc loai bo phin
chat ran thé bang cich lugc qua luéi cudc dé tranh
nghet ong. Sau d6 nuoc thai duge cho vao binh chira
dé ling so bo 30 phiit va dugc didu chinh ¢ man
béng cach thém NaCl véi ndng do 0, 5, 10, 20,30 g/L
& cac mé van hanh khac nhau. Nuéc thai tiép tuc
duge bom lén binh ma-ri-6t va tir day sé tu chay vao
bé bun hoat tinh. Trong qué trinh van hanh moé hinh,
néng do 6xy hoa tan trong bé bun hoat tinh duge duy
tri > 2,0 mg/L bing may thdi khi. Bun sinh hoc hiéu
khi dugc thu tir hé théng xir ly nude thai ché bién
thiy san va dugc nuoi duong trong phong thi nghiém
dé tao sinh khéi 6n dinh nham giip mé hinb van
hanh ngay sau mdi lan tang do man. Cac vi sinh vat
hiéu khi sir dung éxy hoa tan lam chat nhan dién tir
dé oxy hoa cac chat 6 nhiém trong nuéc thai. Qua
trinh nay giai phong nang lugng va vi sinh vat sir
dung nang luong nay ddng thot hap thu cac chit dinh
duong dé téng hop té bao moéi. Nong dé bin hoat
tinh (MLSS) trong suét thoi gian thi nghigm dao
dong trong khoang 3500-4000 mg/L.

2.3. Phuong phap phan tich va xit Iy s6 liéu

Mau nuoc thar sau xir ly dugc thu thap tai cudi
ong dan nude thai dau ra cia bé ling. Mau déu ra
rong mdi mé duoc thu thap 5 lan lap lai theo tho
@an. Sau khi mo hinh duge chay én dinh, miu lan
the nhat duoc lay sau mot ngay van hanh khi thay
A6i néng d6 NaCl déu vao. Cac lan thu mau tiép theo
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e kv cach nhau 3 ngay. Phuong phap phan tich
cac thong =0 6 nhiém duge thye hicn dua theo qui
chudn hién hanh. Cy thé, cac gia i pH. nhiét do. DO
duge do bang thiet bi do cam tay Hana HISS1 a
Hana H19146. Do BOD, bang phuong phap Winkler
can ticn. Nong do COD duoe xac dinh bang phirong
phap Dicromate dun hoan hwu kin. Ham heong TN.
TP duov xac dinh bang cac phuong phap SMEWW
A50-N va 4500-P (APHA, 2005). TSS duae xac dnh
theo phueng phap trong lugng theo TCVN 6625:2000
Qoc bing may loc co kich thuoe 0,45 pm roi say &
nhiet dg 105°C dén khoi lugng khong doi).

. KET QUA VA THAO LUAN

3.1. Anh hutmg ciia d6 man dén hiéu sust loai bo
téng chit ran lo img (TSS)

TSS wong nude thar san xa ly ¢o xu huong tang
va dao dong trong khoeang 7.5 mg/L dén &40 mg/L
khi tang nong do NaC) lan hrot (e 0 g/L dén 30 g/1.
Higwt qua loat bo TSS cua he thong mo hinh co xu
hurong @am kb tang do mian trong nuov tha dau vao
(Hinh 2). Keét gua nghien auu cho thay, kha nang xu
Iy TSS cua mo hinh dat loai A theo QCVN
11:2015/BTNMT kht nong «lo Nac'l them vao (rong
nuée thai nr 10 g/L trd xuong. K Nacl hien dign
trong nueoe thai (r 20 g/L vo len thi en qua xo v
giam xuong vi nong do TSN ddu ra chi phu hop quy
chuan loar B theo QCVN 11:2015/BTNMT. Do man
¢ao trong nud thai sé tac dong den tinh chil ban va
lam giam hiéu qua lang. Theo Mesquita & nnk.,
(2009) va Bassin & nnk.. (2012). ¢t s6 bun trong he
théng ban hoat tinh by suy giam khi mroe thai dau
vaa ¢ do man cao. Khi nong do NaCl wong nuov
thar > 20 /L thi khoi bong can bun b var nho va anh

. - . . g frong
huong dén hi¢u suat loai bé chit i 1o lm&

nuoe thai sau xir ly (Mesquita & nnk 909
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Hinh 2. Néng do dau vao, d4u ra va higu sult Joai bd
TSS

3.2. Anh hubmg ciia d6 man dén hiéu suat xir Iy
chét hiru cor

Néng dé BOD; va COD truoe va sau xir ly duoce
thé hién & linh 3. BOD va COD trung binh dau vao
dao dong trong khoang 424-592 mg/L va 760-1000
mg/L. O ddu ra cia mé hinh, ndng do trung binh cia
BOD,, COD dao dong tir 19.5 mg/L dén 51,6 mg/L
va 37.9 mg/L dén 101.3 mg/L. Két qué thi nghiém
cho thay, vi sinh vat van hoat dong (6t dé chuyén hoa
cdc chat hiu co trong nudc thai khi néng d6 NaCl
thap. So véi quy chuan qudc gia, ndng BOD; va COD
trong nuéc thai sau xur ly thdp hon nguomg qui dinh
theo QCVN 11:2015/BTNMT, ¢ot A (BODs=30 mg/L
vi COD=75 mg/L) khi néng do NaCl <10 g/L. Khi
tang NaCl trong mirée thai dau vao (NaCl=20 g/L,
NaC1=30 g/L) thi BOD; va COD trong nuéc thai dau
ra déu cao hon nguong qui dinh cia QCVN
11:2015/BTNMT.
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Hinh 3. Néng do déu vao. ddu rava hicu suat xir ly () BODs va (b) COD
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Hiéu suit xir Iy BOD; ciia mo hinh giam khi tang
néng dé NaCl trong mroc thai dau vao. Két qua thi
nghiém cho théy, he théng mo hinh c6 thé loai bo
95.5% BOD; trong muomg hop khong cho NaCl vao
nuoe thai (NaCl=0 g/1). Khi gia tang néng dé NaCl
wr 0-30 g/L thi hiéu sual giam xuéng con 88.9%.
Nong do BOD, trong nuoc thai sau xi ly wuot
nguong cua QCVN 11:2015/BTNMT khi NaCl & nure
10 g/L. Tuong ty, hi¢u suat xir ly COD cang giam
95.5% xudng con 89,4% twong tmg vai sy thay déi
NaCl tir 0-30 g/L. Qua két qua nghién cuiru cho thay
hi¢u suat xu ly cac chat hiu co bang cac qua trinh
sinh hoc cé thé bi tic dong boi do man trong nudc
thai. Mot s8 nghién ctru truée cho thdy do man cao
sé tac dong tiéu cyc dén hiéu qua xir ly nuéc tha
bing phuong phap sinh hoc. Theo Zhao & nnk.,
(2016), he thong bun hoat tinh hoat dong theo mé
van ¢6 thé duy tri hiéu qua xu ly khoang 90% khi van
hanh & do man 20 g/L. Tuy nhién, nghién ciru khac
cho ring nong do COD giam tir 94,88 mg/L xuéng
55,78 mg/L khi tang dd man tr 018n 20 g/L (Chen &
nnk., 2018). Su suy giam sinh khéi caa bun hoat tinh
khi dé man thay d6i 10 g/L dén 20 g/L kéo theo hiéu
qua loai b tdng cac-bon hiru co trong hé théng giam
khoang 30% (Wang & nnk., 2005).

3.3. Anh huéng cila 49 man déo xir Iy cic chit
dinh diomg

Hiéu sudt xir ly téng nito (TN) cua hé théng mo
hinh dat liéu qua on dinh khi NaCl thay déi tir 0 dén
10 g/L (Hinh 4a). Két qua nghién citu cho thiy hiéu
suat loai bo TN dat duoc lan luot la 88,69%, 86.17%, va
91,70% khi NaCl thém vao ¢ cac mire 0 g/L. 5 g/Lva
10 g/L. Tuy nhién, ki d¢ man tiép tuc duoc tang
thém & cde mic ndng do 20 g/L va 30 g/L NaCl thi
hieu suat xir ly TN giam xuéng ro rét. Cu thé, héu
suat xir Iy cua hé thong chi dat 78,33% va 61,03% khi
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nuoc thai chua 20 g/l va 30 g/L NaCl Két qua
nghién ctru cho thay do man cao trong nude thai co
thé gay anh huong dén kha nang loar b6 TN cua cic
hé thdng xtr Iv sinh hoc, Cac két qua nghien ciru ctia
Chen & nnk., (2018) cho thiy hiéu qua xu I¥ NH,'
trong hé théng ban hoat tinh giam tr 9534 mg/L
xuong 62.98 mg/L khi tang dé man wr 0 lén 20 g/L.
Theo Mannina & nnk., (2016). qua trinh nitrat hoa
giam khi tang néng d¢ NaCl dau vao trong heé xi ly
bang mang sinh hoc. Trong mot nghién ciu khac
cho thédy, hiéu qua xa ly dinh duéng co thé duy i
hieu qua xir ly tuong doi cao (95%) néu d¢ man
khong qua 20 g/L (Zhao & nnk., 2016).

Hiéu suat xir ly TP cua h¢ thong mé hinh cé
giam nhe khi tang dé man Irong nudc thai ddu vao
(Hinh 4b). Khi ndng d¢ NaCl Jan luot 1ang nr 0 dén 5
g/L, 10 g/L, 20 g/L, 30 g/L thi hi¢u suat loai bo TP
dat duoc 1a 53.75%. 46.74%, 49.26%, 51.94% va 49.32%.
Nhin chuag, luéu suat xa ly TP bi anh huong khéng
dang ké. Thong thueng, phot-pho trong nuéc that
duge vi khudn wa phot-pho hdp thu va tich lay trong
1¢ bao trong diéu kién hidu khi va sau do duoc loai
16 qua qua trinh Jing. Khi tang do mén, cac vi khudn
¢6 kha nang tich lay phat-phat c6 thé chiu dung do
st chon loc khi di vio bé bun hoat tinh (Lé Hoang
Viét & Nguyén Vo Chau Ngan, 2015). So voi TN thi
hiéu suat loai bo TP it bj anh hudémg hon khi lang
nong do NaCl trong nuoe thai. Mot nghien ciu truoe
day cho thay, hiéu sudt xir Iy dinh duéng c6 thé duy
i tuong déi cao (95%) néu do man khong qué 20
g/L (Zhao & nnk., 2016). Trong cong nghé xur v
A20 (Anaerobic-Anoxic-Oxic), sur hien dien chlonde:
trong nude thai o thé anh huimg tiéu cye dén hidu
sudt loai bo TP nhung lai tac dong khong dang ké
dén kha nang loai bd amon (Chor Hong & nnk.,
2007).

T TPdiuvio COTPdaurs - » HS
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Hinh 4. Néng o du vio, d4u rava hi¢u sudt xirly (a) TN va (b) TP
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A, NET LUAN

Hiéu suat xr ly cia bé bon hoat tinh dé voi nuov
thai ché bien thuy san giam nhiéu kh nong do Na(l
tang cao trong dong vao. Kha nang loai bo TSS. chal
hini ¢o va dinh duéng bat dau anh huong khi nong
do NaCl 210 g/L. He théng chi van hanh 6n dinh va
dap ung yéu cau Quy chudn ky thuat Quéc gia vé
nuoc thai ché bén thay san QC\N 11:2015/BTNMT
khi NaCl thap (NaCl<10 mg/L). Tu két qua nghién
ciu nay cho thiy do man anh huong nhat dinh doi
véi hiéu sual xir Iy nudre thai bang qua trinh ban hoat
unh. Pay ¢o thé 1a han ché ki ap dung céng nghe
nay trong xu ly nuoc thai co dé man cao.
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KHOA HOC CONG NGHE

EFFECT OF SALINITY ON REMOVAL EFFICIENCY OF AEROTANK IN TREATING FISH PROCESSING
WASTEWATER
Kim Lavane', Nguyen Truong Thanh',
Nguyen Hoang Quoc Anh', Dao Thi Hong Doan!
! College of Environment and Natural Resources, Can Tho Unnersiy
Summary
This study aims to assess the effects of salinity on the removal efficiency of a suspended growth biologial
treatment process in treating fish processing wastewater. The experimenial reactor had a working voluine
of 7 liters and conunuously operated at a hydraulic loading rate of 42 L/day. corresponding to hydraulic
retention lime (HRT) of 4 howrs. The salimty in wastewater was made by adding NaCl into the raw fish
processing wastewater with a concentration of 0, 5, 10, 20, 30 g/L. respectively. Experimental results
showed that the removal efficiencies of TSS, COD, BOD;, and TN were likely unaffected by adding less
than 10 g/L NaCl nto the wlfueat. The average concentrations of TSS. COD, BOD, and TN in efflucnts
ranged 17.3-22.6 mg/L, 37.949.8 mg/L, 19.5-21.3 mg/L. and 11.0-17.7 mg/L. respectively. and met the
column A of natonal technical regulation QCVN 11:2015/BTNMT. The removal efficiencics of BOD, and
‘TSS gradually decreased when wastewater contained 10 g/L NaCl. When increasing NaCl concentration in
influent up to 30 g/L. the average removal efficiencies of the system decreased to 66.2% for TSS and 58.7%
for TN. Ultimately, this study suggesls that the activated sludge process may be ineffective to treat high-
saline wastewater.
Keywords: Activated slugde, salinity, removal efficiency, fish processing wastewater.
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