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T6MTAT 

Muc dich ciia nghien cuu nham danh gia anh huong nia dp man len hi^u suat xu ly nuoc thai che bien uiuy 
san bang qua Uinh xtr ly sinh hpc hieu khi dang sinh tnrcmg la lung. Mo hinh thi nghiem co the lich lam 
vi^c la 7 Lva dugrc vgn hanh lien tuc voi iuu luong nap nuoc 42 L/ngay, tuong ung voi thoi gian luu nuoc 
gio. Dp man trong nuoc thai duyc tao ra bang each them XiiCJ voi nong dp lan lupt la 0, 5, 10. 20, 30 g/L. 
K(it qua thi nghiem cho thay hieu suat xii ly TSS. COD, BOD,,, TN ciia he thong g^n nhu khong bj anh 
huong khi NaCl them vao thap htm 10 g/L NPng do trung binh cua TSS, COD, BODs, TN Uong nuoc thai 
sau xu ly ian lupt la 17,3-22,6 mg/L 37,&49,8 mg/L 19.5-21,3 mg/L va 11,0-17,7 mg/L deu dat qui chuan xa 
thai loai A theo QCVN 112015/BTNMT. Hieu suat ioai bo BOD5 va TSS co dau hieu giam khi nuoc lliai 
chiia 10 g/L NaCl. Khi tang nong dp NaCl len 30 g/L UTing nuoc thai dau vao. hieu suat xii ly trung binh 
cua he thdng giam xuong chi con 66.2% doi voi TSS vz 58.7% ddi voi TN. Keft qua nghi&n ctiu cho th^y qua 
trinh biin ho^l tinh c6 the khdng hit,'u qua khi xir ly nude thai co dd man cao. 
Til khda: Biin ho^l Unh, do m$n. hicti <:uni .xirly. nuoc thai che bien thiiy san. 

l.fiATVJiNBE 

Nganh che bi^n thuy san la mot h'ong nhirng 
nganh kinh t^ mui nhpn cua ci nuoc. Theo Tong cue 
TTiiiy san, tong gia tin xuat khau thuy sin dat 3,2 t\-
USD frong 5 thang dau nam 2019. Tuy nhien, nuoc 
thai trong san xuat va che bi^n thuy sin da va dang la 
moi lo nggi lon ve gay 6 nhi^m doi voi moi tniong 
nuoc. Theo Lam Minh Tnet vi Tran Hieu Xhue 
(2012), niroc thii cua cic nha miy che bien thiiy hai 
sin thtrong chiia nong dp cac chat hiru co va dinh 
dirong cao. Ben canh do, nuoc thai tir cac nha may 
ch^ bi^n thuy sin cung co the chiia n6ng dp muoi 
cao (Lefebvre & Moletta, 2006). Theo thong tin long 
hgp cua Lefebvre & Moletta (2006) tu nhieu nghien 
ciiu cho thiy ngoai niroc thii ch& biein thiiy sin. cic 
nguon niroc thai phat sinh tir cic nha miy hoa chat, 
dupc pham, cong nghiep dau khi, dong goi thit, 
nganh thuoc da va che bi^n ba siia ciing cd dp man 
cao. 

Cic qua trinh smh hpc da vi dang dupc ap dung 
rat pho bien d^ xii ly nuoc thii. He thdng xir Iy smh 
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hpc hieu khi thuong dupc ap diing de loai bo cac 
chat hiiu ca va dinh duong trong nuoc thai vi mang 
lai hieu suat xu ly cao va than thifin voi moi truang. 
Do SLT dung he vi sinh vat de chuyen hoa va loai bo 
chat d nhiim nen he thdng xir ly sinh hpc noi chung 
rat nhay cam vdi sy thay doi cua cac yeu to moi 
tnrdng nhu pH, nhiet do, hoac cac chat lic che. 
Nhiing yeu td nay se anh huong true tiep hoac gian 
hep den sir sinh truong va phit trien ciia vi sinh vat 
va do dd se anh hudng den hieu suat loai bo cic chat 
d nhi^m trong nuoc thai. Theo long hpp cua nhieu 
nghien cuu buo'c, dp man cung la yeu td anh huong 
den hieu suat xir ly ctia cac qua trinh ly sinh hgc vi 
dd man cao se anh huong den sir smh tmong va phat 
trien ciia vi sinh vat do gay mat nuoc trong te bao 
(He & nnk., 2017; Chen & nnk., 2018). 

Voi hoat dpng nuoi trong va che bi^n thiiy san 
dang ngay cang phat tri^n thi van 6t xu iy :v -Vc thai 
cua linh vuc niy cung can duoc dac bici quan tam. 
Trnng dd, anh huong cua do man den hoat dpng cua 
vi sinh vat co the la thach thiic ddi vdi he thong sinh 
hgc trong xir !y nuoc thai. Theo Ui<mg Thi Kim 
Giang & nnk., 2015, nuoc thii nhiem man c6 the 
dupc xu ly bing cong nghe vi sinh. NU'/L thai tir nuoi 
trong thuy san nude lo ciing da duoc • ;hi&n ctnj xti 
ly bang he thdng loc sinh hgc hieu l-n cd gja ^^ie 
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ngip nuoc (Phan Thi Hong Ngin va Pham Khdc 
Li^u, 2012). Tuy nhifin, nhung kdt qui nghien ctiu 
ddi vbi h6 thdng bun hoat tinh trpng xti ly nuoc thai 
CO dp man cao vin con han ch^. D P do, muc tieu 
chinh cua nghi&n ciiu nhim dinh gia su anh hirdng 
cua dp man ldn hieu suit xii ly cua be bim hoat tinh 
ddi voi niroc thai chd bidn thuy sin. Ket qua nghien 
ciiu l i ca sa khoa hgc dd dinh gii kha nang inh 
hirong cua dp man ddi vdi qua tiinh sinh hgc hidu 
khi trpng xir ly nude thii. 

2. PHUONG PHAP VA VAT UEU NGHIBI CUU 

2.1. Ddi ttrpng nghifin oiu 

Nuoc thai chd bidn thuy san trpng nghien ciiu 
duac lay tir Cdng ty Co phan Thuy sin CAFATEX, 
huy&n Chiu Thanh A, tinh Hau Giang. Thanh phan 
vi ndng do cac chat 6 nhifem trong nuoc thai diu vio 
dugc the hi^n trong bang 1. Ket qua phin tich chat 
lupng nuoc dau vao cho thay ndng dp chat hiru co va 
dinh duong kha cao. Gia tri trung binh cua BOD5 va 
COD lin lugt la 511,8 mg/L va 926,67 mg/L, khdng 
dap ung Quy chuan ky thuat Qudc gia ve ntrdc thii 
chd bidn thtiy sin (QCVN 11:2015/BTNMD. Ddi voi 
cac chat dinh duong (N, P), nong dp trung binh khap 
sat dugc la 130,32 mg/L va 34,4 mg/L, deu vupt xa 
nguong cho phep xa thai. 

2.2. M6 hinh thi nghidm 

Bing 1. Chit lirpng nu6c thii chd bidn thiiy sin vi 
gidi hgn cho ph6p 

COD, TN. TP tuang ling vdi 5 ndng dp khic nhau 
ciia NaCl trpng niroc thii dau vao. 

Chi tieu 

pH 
BODs 
COD 
TSS 
TN 

TP 

DOT 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

Ket qua 

Trang 
binh 
7,17 

926.67 
511,80 
189,16 
130,32 

34,40 

Dp lech 
chuan 
0,13 

142,90 
86,33 
50,03 
28,17 

4,12 

QCVN 
11:2015/BTN 
IVIT(CotA) 

6-9 
30 
75 
50 
30 

10 

Chu tiiich: QCVN 11:20 15/BTNMT- Quy chuin 
ky thuat Qudc gia ve nude tiiai che'bien thiiy sin. 

Mo hinh bd biin boat tinh dugc thiet kd vol dung 
tich hiru ich li 24 L (daiXrpngXcao - 20 cm X 20 
cm X 60 cm). h'ong do tlie tich lim viec 7 L, Md hmh 
nghien ciiu hen hinh chay dn dinh vi van hinh vdi 
thoi gian luu nuoc (HRT) 4 gio. Tdng thoi gian van 
hanh ctia md hinh li 22 tuan (154 ngay) va duoc chia 
thanh 5 me de dinh gia hieu suat xii Iy TSS, BOD5, 

Tuan 
hoan biin 

Hmh 1. Sa dd md hinh thi nghidm 
'Hubc thii chd bidn thiiy sin dirge loai bo phan 

chat rin thd bang each Itrgc qua tudi cudc de trinh 
nghet dng. Sau dd niroc thai dugc cho vao binh chtra 
de ling SP bd 30 phiit vi dupc didu chinh dg man 
bing cich them NaCl vai ndng do 0, 5,10, 20, 30 g/L 
6- cic me van hinh khic nhau. Ntrdc thii tidp tuc 
dupc bam len binh ma-ri-6t vi tir diy se tir chay vio 
be biin hoat tinh. Trong qua trinh vin hinh md hinh, 
ndng dp pxy hda tan trpng be bun hpat tinh dupc duy 
tri > 2,0 mg/L bang miy thdi khi. Bim sinh hgc hidu 
khi duoc thu tir he thdng xir ly nuoc thii chd bidn 
thiiy sin va dugc nuoi dudng trong phdng thi nghiem 
dd tao sinh khdi dn dinh nham giiip mo hinh van 
hanh ngay sau mdi lin tang dp man. Cac vi sinh vat 
hidu khi su dung Pxy hoa tan lim chat nhin dien tiJr 
dd oxy hoa cac chat 6 nhidm trong nude thai. Qua 
trinh nay giii phdng nang lupng vi vi sinh vat sur 
dung nang lupng nay ddng thdi hap thu cac chat dinh 
dudng dd tong hop td bao moi. Nong dp biin hoat 
tinh (MLSS) trong sudt thdi gian thi nghiem dao 
dpng trong khoang 3500-4000 mg/L. 

2.3. Phuong phip phin tich vi xii Ij? sd l i ^ 
Miu nuoc thil sau xir ly dugc thu thap tai cudi 

dng din nuoc thai dau ra cua be ling. Mau dau ra 
trong mdi me dugc thu thap 5 Iin lap lai theo thdi 
gian. Sau khi md hinh diroc chay on dinh, miu lan 
thu nhat dirpc liy sau mot ngay van hinh khi thay 
ddi ndng dd NaCl diu vao. Cac Ian thu miu hep theo 
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dmji- lay cach nhau 3 ngiy. Phmmg phap phin dch 
cic thdng sd 6 nhiem dup«c thuc hien dua theo qui 
chuan hien hanh. Cu the, cic gii tri pH, nhiet dd, DO 
dugc do bing thiet bi do cim tay Hana H18314 \a 
Hana HI9146. Do BOD,, bang phuong phip Winkler 
cai tien. Nung dp COD duoc xac dinh bang phuong 
phap Dicromate dun hoin lim kin. Ham lupng TN. 
TP duoc xac dinh bing cic phuong phap SMEW'̂ ^ 
4500-N va 4500-P (APHA, 2005). TSS dupc xac dinh 
theo phuong phap trong Itrgng theo TCVN 6625:2000 
Ogc bang giay lpc co kich thuoc 0,45 pm rdi say b 
nhi?t dg 105"C den khdi lirpng khdng doi). 

8. KFT QUA VA THAO LUAN 

3.1. Anh hirdng cita dO m ^ ddn hi^u suit loai bo 
tdng ch^t rin la liing CTSS) 

TSS Irong nuoc thai sau xu Iy cd xu hirdng tang 
vi dao dpng trong khoing 7,5 mg/L den 84.0 mg/L 
khi tang ndng dg NaCl lan Imrt tu 0 g/L ddn 30 g/L 
Hipu qui logi bd TSS ciia be thdng md hinh cd xu 
huong glim khi tang dp man trong nuoc thai diu vao 
(Hinh 2). Ket qui nghien cuu cho thay, kha nang xir 
ly TSS ciia md hinh dai loai A theo (JC^^ 
11:2015/BTNMT khi ndng dd NaCl Ihem vao Irong 
nude thii tir 10 g/L tra xudng. Khi NaCI hien di^n 
trong ntrdc thai lir 20 g/L tro I6n thi hieu qua xir ly 
giim xudng va nong do TSS dau ra chi phu hgp quy 
chuan loai B theo QCVN 11:2015/BTNMT. Dp man 
cao trong nude thai se tic ddng den tinh chat bim va 
lim giim hieu qui ling. Theo Mesquita & nnk.. 
(2009) va Bassin & nnk., (2012), chi sd biin trong he 
thdng biin hoat tinh hi suy giim khi nuoc diai dau 
vao cd dp man cao. Khi ndng do NaCl trong nuoc 
thai > 20 g/L thi khdi bong can bim bi vo nhd va inh 
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Hinh 2. NAng da dau v4o, ddu ra va hifu suit loai b6 

TSS 

3.2. Anh huong ciia dO m?n d6n hiiu suat xii ly 
ch^thiiuco 

Ning do BODs va COD Imoc va sau xu ly duoc 
the hien a hinh 3. BOD, va COD trung binh dau vao 
dao dpng ti'ong Idioang 424-592 mg/L va 760-1000 
mg/L. 6 dau ra cua mo hinh, nong do trung binh cia 
BCD,,. COD dao dong tir 19,5 mg/L den 51,6 mg/L 
va 37,9 mg/L den 101,3 mg/L. Ket qua thi nghifm 
cho thay, vi sinh vat vkn hoat dgng tot de chuydn hoa 
cac chat hiru co trong nuoc thai khi nong dO NaCl 
thap. So voi quy chuan quoc gia, nong BOD5 va COD 
trong nuoc thai sau xir ly thap hon nguong qui dinh 
theo QCVN 11:2015/BTNMT, cpt A (BOD5-3O mg/L 
va COD=75 mg/L) Idii nong dp NaCl SIO g / L Khi 
tang NaCl trong nupc thai diu vap (NaCl-20 g/L, 
NaCMO g/L) thi BOD5 va COD trong nuoc thai dau 
ra deu cao hon nguong qui dinh ciia QCVN 
11:2015/BTNMT. 

-HS 

1200 

1000 

8011 % 

•l-O 

-" (bi 
NaCl.f/1. 

10 20 
NaCl. g/L 
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Hi^u sual xir ly BOD5 cua mo hinh giim khi tang 
ndng dd NaCl trong ntrdc thai dau vio. Kdt qui thi 
nghidm cho thay. h§ thdng md hinh co the Ioai bd 
95,5% BODs trong trudng hpp khong cho NaCl vao 
nude thii (NaCI=0 g/L). Khi gia tang nong dp NaCl 
tir 0-30 g/L thi hi6u suit giam xudng cdn 88,9%. 
Ndng dp BOD5 trong nubc thii sau xir Iy vuot 
nguoTig cua QCVN ll:2015/BTNMTkhiNaCld-mitc 
10 g / L Tuong tu, hidu suit xir Iy COD cung giam tir 
95,5% xudng cdn 89,4% tuong ung vdi su thay ddi 
NaCl tir 0-30 g/L. Qua kdt qua nghien cuu cho thiy 
hieu suat xir ly cac chat htru co bang cac qua trinh 
sinh hpc co the bi tic dpng bdi dp man trong nuoc 
thai. Mdt sd nghien cini truoc cho thay dp man cao 
se tic dgng ti6u cue den hieu qui xu ly ntrdc thii 
bing phuong phap sinh hoc. Theo Zhao & nnk., 
(2016), he thdng biin boat hnh boat dgng theo me 
vin cd the duy hn hieu qua xu ly khoang 90% khi van 
hinh d' dp man 20 g / L Tuy nhien, nghien cuu khac 
chp ring ndng do COD giim tir 94,88 mg/L xudng 
55,78 mg/L khi tang dp man fir 0 Idn 20 g/L (Chen & 
nnk., 2018). Sir suy giam sinh khdi ciia biin hoat tinh 
khi dp man thay doi 10 g/L den 20 g/L keo theo hieu 
qua Ipai bd tdng cic-bon huu co h'ong he thdng giim 
khoang 30% (Wang & nnk,, 2005). 

3.3. Anh hudng ciia dd m$n ddn xir Iy cic chit 
dinh duong 

Hieu suit xir ly tdng nito (TN) cua he thdng md 
hinh dat hieu qua dn dinh khi NaCI thay ddi hr 0 ddn 
10 g/L (Hinh 4a). Ket qua nghien cim cho thay hieu 
suat Ioai bd TN dat duoc lan lupt la 88,69%, 86,17%, vi 
91,70% khi NaCl them vao d- cac miic 0 g/L, 5 g/L va 
10 g /L Tuy nhien, khi do man tiep hJc dugc tang 
them a cac miic ndng dd 20 g/L va 30 g/L NaCl thi 
hi&u suat xu ly TN giam xudng rd ret. Cu the, hieu 
suit xir Iy cua he tlidng chi dat 78,33% va 61,03% khi 

nuoc thai chiia 20 g/L va 30 g/L NaCl Kdt qui 
nghien cihi cho thay dd man cao trong nude thii cd 
the gay anh huong ddn kha nSng loai bo TN cua cic 
he thdng xir ly sinh hpc. Cac kdt qua nghien ctiu ciia 
Chen & nnk., (2018) cho thay hieu qui xir ly NH/ 
trong he thdng biin boat tinh giam tir 95.34 mg/L 
xudng 62,98 mg/L khi tang dp man tir 0 len 20 g /L 
Thep Mannina & nnk., (2016), qui trinh nitrat hda 
giam khi tang ndng dp NaCl dau vio trong he xir Iy 
bang ming sinh hpc. Trong mdt nghien ciiu khic 
cho thay, hieu qui xir ly dinh dudng cp the duy tri 
hieu qui xii Iy tuong ddi cao (95%) ndu dp m5n 
khdng qua 20 g/L (Zliap & nnk., 2016). 

Hieu suit xti Iy TP ciia h^ Ihdng md hinh cd 
giam nhe khi tang dp mSn trpng nude thii dau vao 
(Hinh 4b). Khi nong do NaCI lin lupt tang tir 0 ddn 5 
g/L, 10 g/L, 20 g/L, 30 g/L thi hi6u suit loai bd TP 
dat dupc Ii 53,75%. 46,74%, 49.26%, 51.94% vi 49.32%. 
Nhin chung. hieu suit xu Iy TP hi anh huong khong 
dang ke. Thdng thuong, phdt-pho trong nuoc thai 
dupc vi khuan ua phdt-php hap thu va tich luy h'ong 
lc bio trong didu ki?n hidu khi vi sau dd dugc loai 
bd qua qui trinh ling. Khi tang dg man, cac vi khuan 
cd kha nang hch luy phdt-phal cd thd chiu dung do 
su chpn lgc khi di vip be biin boat tinh (Le Hoing 
Viet & Nguydn Vd Chiu Ngan, 2015). So vdi TN thi 
hieu suit loai bo TP it hi inh htrdng hon khi tang 
nong dd XaCl trong nubc thii. Mpt nghien ctiu truoc 
diy cho thay, hieu suit xu ly dinh duong cd the duy 
tri tuong ddi cao (95%) ndu do man khong qui 20 
g/L (Zhao & nnk., 2016). Trong cdng nghe xi> ly 
A20 (Anaerobic-Anoxic-Oxic), suhi6n dien chloridrj 
trong nude thai cd the anh hudng tieu cue den hiLu 
suat loai bd TP nhung lai lac dpng khdng dang kd 
den kha nang loai bd amon (Choi Hong & nnk., 
2007). 

Q;; 

, to 
0 > 10 

(a) NsiCieiL 

m .•XI 0 

(b) 
10 20 10 

NaCI, g/L 

Hinh 4. Nong do dau vao, dau ra va hi$u suat xii ly (a) TN va (b) TP 
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4. KET LUM 

Hifu suit Mi ly cua be bim boat linh doi voi nubc 
thai che bien thiiy san giam nhiiu khi nbng dp NaCI 
ting cao Irpng dong vao. Kha nang loai bo TSS, chat 
huu CO va dinh duong bat dau anh hirong khi n6ng 
do NaCl 210 g /L He thdng chi van hanh on dinh va 
dap ling yeu cau Quy chuan k-J- thuat Quoc gia v6 
nuoc thai che bi4n thuy san QC\'N 11:2015/BTNMT 
khi NaCl thap (NaCklO mg/L). Tu ket qua nghien 
Ciiu nay cho thay dp man anh huong nhat dinh doi 
voi hieu suat xir ly nuoc thai bang qua Uinh biin boat 
Unh. Day co the la han che khi ap dung cong nghe 
nay trong xir ly nuoc thai co do man cao. 
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KHOA HOC CONG NGHE 

EFFECT OF SAUNTIY ON REMOVAL EFFICIENCY OF AEROTANK IN TREATING FISH PROCESSING 

WASTEWATER 

Kim LavaneS Nguyen Truong Thanh', 

Nguyen Hoang Quoc AnhS Dap Thi Hong Doan' 

' College of Environment and Natural Resources, Can Tho University 
Summary 

This study aims to assess the effects of salinity on the removal efficiency of a suspended growth biological 
treatment process in treating fish processing wastewater. The experimental reactor had a working volume 
of 7 liters and conUnuously operated at a hydraulic loading rate of 42 L/day, corresponding to hydraulic 
retention time (HRT) of 4 hours. The salimty in wastewater was made by adding NaCl into the raw fish 
processing wastewater with a concentraUon of 0, 5, 10, 20, 30 g/L. respectively. Experimental resulls 
showed that the removal efficiencies of TSS, COD, BOD5, and TN were likely unaffected by adding less 
than 10 g/L NaCl into the mlfuenl. The average concentraUons of TSS, COD, BOD ,̂ and TN in effluents 
ranged 17,3-22.6 mg/L, 37.&49,8 mg/L, 19.5-21.3 mg/L, and 11.0-17.7 mg/L, respectively, and met the 
column A of nahonal technical regulaUon QCVN H:2015/BTNMT. The removal efficiencies of BOD-, and 
TSS gradually decreased when wastewater contained 10 g/L NaCI. \\'hen 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 suggests that the activated sludge process may be ineffective to treat high-
saline wastewater. 
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