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ABSTRACT

This study was to evaluate technical feasibility of the electro-flotation
method as a primary treatment unit in wastewater treatment system at
cat-fish processing enterprises. Four experiments were carried out to
select suitable operational parameters for electro-flotation unit. The
results at the lab-scale model operated at 45° inclined angle electrode,
486 cm? effective electrode area, 1 cm electrodes distance, and 30
minutes hydraulic retention time showed that the removal efficiency of
SS, COD, BOD, TKN, Py were 83.2%, 76.8%,; 68.28%,; 66.92% and
71.36%, respectively. The effluent from electro-flotation process met
the criteria of wastewater loaded to further biological treatment unit.

TOM TAT

Nghién ciru duege tién hanh dé danh gia tinh kha thi vé mat ky thudt cia
viéc ap dung phwong phap tuyén néi dién héa ¢ cong doan xit Iy so cap
trong hé thong xir Iy nudc thai tai cac co so ché bién cd da tron. Bon
thi nghiém da duwoc tién hanh dé lya chon cdc thong $6 vdn hanh thich
hop. Két qua van hanh mé hinh bé tuyén néi dién héa voi cdc thong so
dwoc chon nhw goc nghiéng dién cuc 45°, dién tich ban dién cuc 486
em?, khodang cach dién cuc 1 cm, thoi gian leu nmeée 30 phit cho két
qud loai b6 SS, COD, BOD, TKN, Py, lan luot la 83,2%; 76,8%;
68,3%, 66,9% va 71,4%. Nuoc thai sau tuyén néi dat yéu cdu dwa vao
cong dogn xuw Iy sinh hoc phia sau.

1 GIOI THIEU

Dong bang song Cuu Long (PBSCL) co
tiém nang l6n dé phat trién nong nghiép, dac biét 1a
nudi trong va danh bét thily san. Trong nhitng nim
qua, san luong thily san nudi trong, khai thac cua
vung PBSCL lién tuc tang, trong d6 riéng san
luong thiy san nudi chiém hon 65% tong san
lugng thily san nudi cia cé nude (DS Van Thong,
2012). San luong thuy san tang nhanh da thuc day
su phat trién cua cac o sO ché blen thily san xuat
khau gop phan phat trién kinh té nuéc nha va giai
quyét van dé viéc lam cho nhiéu nguoi lao dong.
Tuy nhién bén canh cac lgi ich, loai hinh ché bién
ndy ciing gdy ra nhimng tic dong tiéu cuc dén

moi trudng.

Theo Nguyén Thé Pong et al. (2011) ngudn
gdy 6 nhiém chinh ciia cac co sé ché bién thily san
la nudc thai tir qua trinh san xuét co néng do SS,
COD, BODs, tong ni-to va phét-pho cao. Nong do
chit 6 nhiém trong nudc thai phu thudc vao nguyén
liéu tho (tom, c4, muc, cua...) va lugng nudc ti€u
thu trong qué trinh san xuét (c4 da tron tir 5 -
7 m3/tan san phdm), dic biét nude thai tir ché bién
ca da tron co ndng do dau, md cao tir 250 mg/L
dén 830 mg/L. Véi thanh phan nudc thai nhu thé,
xur ly sinh hoc la cong doan chinh cua qui trinh xt
1y nu6e thai. Tuy nhién, d6i voi nude thai cé ndng
d6 SS, BODs... ddi hoi cong doan xir 1y so cp co
hiéu suét cao dé nude thai sau xir ly da diéu kién
vao hé thong xr 1y sinh hoc.
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Hién nay, xtr Iy so cdp nudc thai bang bé tuyen
nbi dugc tng dung kha rong rdi vi né ¢6 vén toc
lang cham trong mot thoi gian ngin giup loai bo
dau m&, cac hat chét rin nho (Gerard, 1997). Bén
canh d06, qua trinh keo tu dién hoa da dugc nghién
ctru dé xir Iy nude thai cia 1o giét mb (Budiyono et
al., 2010), nude thai thuoc da (Murugananthan et
al., 2004), loai bo diu md, ting hiéu qua loai bo SS
va COD trong nudce thai (Mohammed ef al., 2010;
Othman et al., 2006; Ni’am et al., 2007) va nhiéu
g dung khac. O Viét Nam, cac cong bd vé linh
vuc nay chua nhiéu, cac cong trinh cua H6 Van
Khanh (2004) va Nguyén Thi Huong (2009) ciing
chi mai tdp trung vao co sd clia qua trinh keo tu
dién hoa.

Nghién ctru “Panh gia hiéu quéa tuyén ndi dién
héa nude thai ché bién ca da tron” dugc tién hanh
& qui md phong thi nghiém dé nghién ctru mot sé
thong s6 anh huong dén viéc ung dung phwong
phép nay.

2 PHUONG PHAP VA PHUONG TIEN

2.1 Thoi gian, dia diém va ddi twong thue
hi¢n dé tai

Céc thi nghiém duorc tién hanh tal phong thi
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nghiém (PTN) Xt@ 1y Nudc, cac chi tiéu theo doi
duoc phéan tich tai PTN Hoa Ky thudt Mo6i truong
cua BO mon Ky thuat Moéi truong, Khoa Moi
truong va Tai nguyén Thién nhién, Truong Dai hoc
Can Tho, trong khoang thoi gian tir 8/2014 dén
12/2014.

Déi tugng thi nghiém 1a nudc thai lay tir h6 thu
nudc thai tép trung tai cdc thoi diém ti€p nhén va
cat tiét ca (sang tir 7 - 8 gio; chiéu tur 14 - 15 gio)
ctia Cong ty C6 phan Thuy san Mekong, 16 24 Khu
Cong nghiép Tra Noc, quan Binh Thuy, thanh pho
Can Tho.

2.2 Mo hinh h¢ théng tuyén ndi sir dung
cho cac thi nghiém

M5 hinh h¢ thdng tuyén ndi bao gom:

— Bé tuyén ndi lam bang kinh c6 kich thudc
dai x rong x cao la 41 cm x 12 cm X 30 cm,
dudi day bé co gia dat cac dién cyc; phia trén bé
c6 hé thong gat vang vén hanh bang mé-to dién
mot chicu.

— Binh rna-r}-ét dé cung cip nude thai cho bé
& mot lvu lugng on dinh. Cac bd phén chu yéu cua
mo hinh thi nghiém duoc the hién & Hinh 1.

Thanh gat
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Hinh 1: Cac b phan ctia mé hinh thi nghiém

2.3 Phuong phap tién hanh thi nghiém

Bén thi nghiém (TN) dinh hudng dugc thuc
hién nhdm xéac dinh cac thong s6 thich hop van
hanh mé hinh gdm: géc nghiéng dién cuc (GNDC)
so voOi phuong ngang, dién tich ban dién cuc
(DTBDBC), khoang cach dién cyc (KCBDC), thoi
gian luu nudc (TGL). B§ duc va COD duge chon
phan tich trong céc thi nghiém nay.

Céc thong S(f) lva chon tir TN dinh hudng s&
duoc st dung dé tién hanh thi nghiém chinh thac

84

danh gia hiéu qua xu ly so cap nudc thai bang
phuong phép tuyén ndi dién hoa. Cach budc tién
hanh thi nghiém duogc trinh bay trong Hinh 2.

2.4 Phwong phap va phwong tién phan tich
cac chi tieu

Nude thai trudc va sau tuyén ndi dwoc tién
hanh do dac va phan tich cac chi tiéu gdbm d6 man,
do dan dién, do duc, pH, DO, SS, BODs, COD,
TKN, Pgne theo cic qui trinh huéng din boi
APHA, AWWA & WEF (2005).
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3 KET QUA VA THAO LUAN 702 mg/L kha cao, néu dua truc tiép vio hé
thong xur 1y sinh hoc s& lam giam hiéu qua xur 1y.
N6ng d6 BODs = 970,28 65,64 mg/L cao hon
Két qua ly va phan tich mau trong 3 ngay lién ndng do thich hop dé dua vao bé bun hoat tinh
tiép cho thiy nudc thai thi nghiém co nhiéu méu, truyén théng.
can lo lung, ddu md va c6 mui tanh, pH = . . L o
7,17% 0,15, do vy nhém duge chon lam dién cuc _ Tong hop cac yéu cau doi voi cac chi tlé}l SS,
dé tién hanh cac thi nghiém (Tran Hiéu Nhug, dau m&, BODs, COD, TKN, Piéng thi tuyén ndi dién
2001). hoéa la giai phap thich hgp dé gidm tai cho hé thong
xtr ly sinh hoc.

3.1 Dic diém héa Iy ciia nwée thai

Ham luong dau md 147 mg/L va SS la

Thinghiam 1:xac dinh soc nghisng disn care
Co dinhU=12V, KCE}C =1lcm, TGL=30
phut, DTERC = 486 em®. _fLra chon goc nehisng
Lan hrot vén hanh md hinh & 3 GNBC khac “F dign cire tbt nhat
nhau la 45°, 60° va 90°; thinghidm dwoe
tizn hanh 3 lan lap lai

¥

Thinghiam I:xac dinh dién tich disn ewre
CodinhU=12V.ECEC =1lem, TGL 6= -
30 phut, GHNBC ch-;nntl:T'\T 1.

L&n hrot van hanh mé hinh & 3 DTEBC 1a: T ira chon ditn feh
243 em”, 324 em” va 486 cm”; thinghiém *an didn cire tht ohit »
dirore tign hanh 3 lan lap lai

[hinghism 3:xacdinh khoangcach dign care
Co dinh U= 12V, goc nghitdng vaDTEC tiri |«
TN 1 &2, TGL E‘— 30 phit.
Lin hrot vin hanh mo hinh &3 ECEC la: 1 "
Lira chon khoang

cm, 2 em, 3 em; thinghifm dwoe tisn hanh 3 B LT P +
léinlip lai rach didn cire tot nhat

Thinghiam 4:xac dinh thoi gian hmu

Co dinh U= 12V, GNBC, KECBC va -+

DETEBC tuT}H: 2 &3 trén.

Lin hrot vin hanh mé hinh & 3 TGL 1a: 20 mehnnthm

phut, 25 phat, 30 phat; thi nghiém dwoc tisn » { *
Danh 3 1an l&p lai | gian T tht nhit

S1r dung cac thong 5o hua chon tir cac
thi nghifm trén tién hinh thi nghidém §
rhinh thirc danh gia hifu qua tidn xr 1‘-"
mircre thai che b1=11_ o4 da trom bang {
phirong phip tuyén noi didn hoa.

Hinh 2: Céc budec tién hanh thi nghiém
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Bang 1: Thanh phin nwéc thai ciia cong ty ¢6 phan thiiy sin Mekong

Chi tiéu Don vi Gia tri trung binh (n = 3) QCVN 11:2008/BTNMT (cdt A)
pH - 7,17+0,15 6-9
SS mg/L 702,39 + 6,02 50%*
Do duc NTU 266,11 + 12,67 -
BOD:s mg/L 970,28 + 65,64 30
COD mg/L 1724,45 + 40,39 50
TKN mg/L 120,86 + 17,36 30
Piéng mg/L 28,26 + 6,61 4*
Dau m& mg/L 147,00 + 27,18 10
Alkalinity mgCaCOs/L 343,33 £ 92,92 -

Ghi chu: * QCVN 40:2011/BTNMT

3.2 Cac thi nghiém dinh huéng

3.2.1 Xdc dinh goc nghiéng dién cuc thich hop

_ Thi nghiém tién hanh véi cac thong sé cb dinh

gom: DTBDC 486 cm? hiéu dién thé 12 V,
KCBDC 1 ¢cm va TGL 30 phut (ing vdi tai luqng
nap nudc bé mat q = 8,33 L/m?.phut). Thong so
bién thién GNDC so V@i phuong ngang la 45°, 60°
va 90°. Thi nghiém tién hanh trong 3 ngay, mdi
ngay van hanh khoang 360 phut (khoang 120 phut
cho mét goc nghiéng). Khi bé hoat dong on dinh ctr
30 phat van hanh lay mau mét lan dé do d6 duc va
phan tich COD.

Quan sat cho thiy & goc nghiéng 45° bot khi
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xuét hién nhiéu va phan bd déu trong bé, 16p vang
phia trén mat nudc day va min; & goc nghiéng 60°
bot khi nhiéu, déu nhung to hon cac bot khi tao boi
goc 45°, 16p vang day nhung loang hon; & goc 90°
cac bot khi 16n va phan bd khong déu, 16p vang
day nhung loang.

Do duc sau tuyén ndi ting khi GNPC bién
thién tir 45 - 90°, tuy nhién khong co su khac biét
giita goc 45° va 60° (p>0,05). Chi tiéu COD ciing
¢6 khuynh hudng tuong tu va cac nghiém thirc géc
45° va 60° khac biét c6 y nghia (p<0,05). Tt d6
GNDC 45° dugc lya chon dé tién hanh thi nghiém
tiép theo.
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Hinh 3: P duc va ndng d9 COD ciia nwéc thai & cic GNPC khac nhau

Ghi chu: cac nghiém thirc khac chit cdi khac biét co y nghia o mirc 5%

3.2.2 Xac dinh dién tich dién cuc thich hop

Thi nghiém nay tién hanh véi cac thong sd:
hidu dién thé 12 V, TGL 1a 30 phat (ing véi tai
luong nap nudc bé mit q = 8,33 L/mZphut),
KCBDBC1a 1 cm, GNDC 14 45°. DTBDC thay ddi &
cac dién tich thi nghiém vé&i 3 gid tri 243 cm?,
324 cm?, 486 cm’? Umg v6i mat do dong dién
lan lwot 1a 0,0142 A/em?, 0,0132 A/em?,
0,0105 A/cm?.

Trong qua trinh thi nghiém bot khi xuét hién
nhiéu va min khi vdn hanh DTBDC & 486 cm?. O
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hai DTBDC 1a 324 cm? va 243 cm? bot khi xuit
hién it hon. Két qua do dac cho the‘iy d6 duc nudc
thai giam khi DTBDC ting 1én, cu thé 1a giam
84.9% d6i v6i 243 cm?; 87,9% d6i v6i 324 cm? va
93,1% ddi v6i 486 cm?.

Twong ty, ndng dd COD sau tuyén ndi giam khi
ting DTBDC, hiéu suit loai b6 COD cu thé
67,44% dbi v6i 243 cm?, 70,54% ddi v6i 324 cm?
va 76,7% d6i v6i 486 cm?. Két qua phan tich thong
ké cho thiy d¢ duc va COD trong nudc thai sau
tuyén ndi ciia cac nghiém thirc c6 mat dé dong dién
khac nhau khac biét co y nghia (p<0,05).
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Hinh 4: P duc va ndng do COD ciia nwéc thii ¢ cac DTBPC khac nhau

Ghi chu: cac nghiém thirc khac chir cdi khac biét co y nghia o mirc 5%

Bén canh do, di@n tich dién cuc nhom cang 16n str dung trong thi nghiém tiép theo.
thi bi tan cang nhiéu. Sau thoi gian luu 30 phut 3.2.3  Xdc dinh khoang cdch dién cye thich hop
dién cuc nhom dién tich 486 cm? bi tan 318,5 mg; ) L . P N
324 e tan 174,8 mg va 243 cm? tan 143,6 mg. Trong thi nghiém nay thong so co dinh gom:

hiéu dién thé 12 V, TGL 30 phat, DTBDC 1a 486
cm’, GNDC 1a 45° (lya chon ¢ 2 thi nghi¢m truéc).
. ) KCBDC thay doi ¢ cac khoang cach thi nghiém lan
Tu ket qua nay DTBDC 486 cm? duge chon dé lugt1a 1 cm, 2 cm va 3 cm.

Nhu vay, hiéu sudt xur Iy ti 1& thuan véi luong
nhom hoa tan trong qua trinh van hanh mo hinh.
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Hinh 5: P duc va ndng dp COD ciia nuéc thii ¢ cac KCBPC khic nhau
Ghi chu: cac nghiém thirc khac chir cdi khdc biét co y nghia o mirc 5%

Trong qua trinh van hanh bot khi sinh ra nhiéu dudi 1 em do khi dién cuc cang gan thi luong dién
nhit & KCBDC 1 cm tao thanh dong khi x4o tron tiéu thy tang, de gay su ¢ chap dién lam hu hong
manh cac chét rin. O KCBDC 2 ¢cm va 3 cm bot thiét bi khi van hanh. Ngoai ra, dién nang tiéu thy
khi xudt hién it va khong manh nhy 6 KCBPC 1 déxu 1y 1 L nude thai cia cic KCBDC khac nhau
cm. Két qua phan tich d6 duc va COD cho thay khi chénh 1¢nh khong dang ké, cu thé vdi khoang cach
ting khoang cach dién cuc thi do duc sé ting 1én, Iemla 1,98 W/L, 2 cm la 1,86 W/L va 3 cm la
{ng voi giam hiéu Suét loai bo do duc, cu thd & 1,64 W/L; dp do 'I’(CBDC 1 cm dugc chon dé tién
KCBDC 1a 1 cm hiéu suit lam giam d¢ duc la  hanh thi nghi¢m tiép theo.

90,4%, so vgiri 85,9% & 2 cm va 82,9% ¢ 3 cm. 3.2.4 Xdac dinh thoi gian luu thich hop
Tuong tu, nong d‘?ﬁ CO]? giam }‘hl KCBDC gléfn' _ Trong thi nghiém niy cac thong s6 ¢b dinh
O KCBDC 1 cm hiéu qua loai bo COD la cao nhat. gdm: hiéu dién thé 12 V, GNDC 45°, DTBDC 486

cm?, KCDC 1 c¢m (chon tir cac thi nghiém trudc).
Thong s6 bién thién 13 thoi gian luu nude trong bé
tuyén noi v6i cac mirc 20 phit, 25 phit va 30 phut
(mg voi tai nap nudc bé mat lan luot 1a 12,50
L/m?.phut; 10,00 L/m?.phat va 8,33 L/m?.phut).

Do hiéu sut xir Iy ¢6 khuynh hudng giam khi
tang khoang cach dién cuc nén khong tién hanh
thém thi nghiém & khoang cach dién cuc 16n hon 3
cm. O thi nghiém nay khong giam khoang cach
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Hinh 6: P duc va ndng dp COD ciia nwéc thii & cac TGL khac nhau

Ghi chu: cac nghiém thirc khac chir cdi khac biét co y nghia o mirc 5%

Két qua do do duc clia nudc thai giam khi thoi
gian luu ting. Hiéu suét lam giam do duc tt nhat ¢
TGL 30 phut dat 91,83%, 86,88% & TGL 25 phut
va 76,67% & TGL 20 phut. Tuong ty, COD giam
khi tang thoi gian lvu. Hiéu suit loai COD cao nhat
& thoi gian luu 30 phat va thap nhéat & 20 phut. Do
duc, COD va SS trong nudc thai cd lién hé vdi
nhau nén khi d§ duc giam thi SS va COD ciing
giam theo.

Ttr hiéu suat loai d6 duc va COD ciing nhu két
qua phan tich thdng keé, thoi gian luu 30 phat duoc
chon dé tién hanh thi nghiém tiép theo.

Qua 4 thi nghiém da thyc hién, cac thong s6
van hanh thich hop cta bé tuyén nbi dién hoa 1a
GNDC 45°, DTBDC 486 cm?, KCPC 1 c¢m, va
TGL 30 phiit duoc sir dung 1am thong s6 van hanh
trong thi nghiém chinh thirc xac dinh hi¢u qua xu
Iy nuéc thai thity san bang phuong phap tuyén nbi
dién hoa.

3.3 Hiéu qua xir Iy nwéc thai ché bién ca da
tron bﬁng phwong phap tuyén ndi dién héa

Thi nghiém nay c¢b dinh cac thong sé da chon tir
cac thi nghiém dinh hudng dwoc tién hanh trong ba
ngay: 04, 13 va 20/10/2014. Mdi ngay thu miu
nuée thai sau tuyén ndi 3 lan, trong d6 lan 1 s&
duogc thu sau 40 phiGt van hanh mé hinh, sau d6
cach 30 phat 14y mau mét 1an cho hai 1an thu miu
con lai. Ca 3 mau nudc thai sau tuyén ndi duoge
tron 1an v6i nhau dé phén tich nhu 1a két qua cia
mau nude dau ra.

Hiéu qua loai bo SS ciia phuong phap tuyén ndi
dién héa kha cao dat 83,2%, nong d SS sau tuyén
ndi di diéu kién dua vao cong doan xir 1y sinh hoc
tiép theo (< 150 mg/L). COD dat hiéu sudt xur ly
76,8%. Cac hiéu sudt nay phn nao chénh léch véi
cac két qua thyc hién boi Butler er al. (2011), tuy
nhién sy khac biét nay chu yéu 1a do khac diéu kién
van hanh ciing nhu khac loai nudc thai xur 1y.

Bang 2: Nong d§ nudée thai truede va sau tuyén ndi bing phwong phap tuyén ndi dién hoa

Chi tiéu Trude tuyén ndi (n = 3) Sau tuyén néi (n = 3)
pH 7,34 £0,10 7,49 +£0,14
DO (mgO»/L) 0,95 + 0,02 3,11+0,07
SS (mg/L) 575,78 £ 126,84 96,44 + 13,51
COD (mg/L) 1717,33 £ 66,61 398,22 £ 26,35
BODs (mg/L) 1025,83 + 124,75 325,39 +43,20
TKN (mg/L) 155,37 +£ 17,67 51,39+ 6,78
Piéng (mg/L) 20,21 £13,26 5,84 +£3,77

Alkalinity (mgCaCOs/L)

343,33 £92,92

283,33 £76,38

Hiéu suét loai bo TKN 13 66,9%, Ping 12 71,4%
TKN, BOD:s 1a 68,3% giup giam tai rat 16n cho hé
thong xir 1y sinh hoc phia sau. BOD;s dau ra la 325
mg/L < 500 mg/L di yéu ciu dwa vao bé bun hoat
tinh truyén théng dé xu 1y tiép phia sau. Sau qua
trinh xir 1y ti s6 BODs/COD tir 0,60 da ting lén
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thanh 0,81 gitp cai thién hiéu qua cong doan xt ly
sinh hoc. Thém vao do, DO trong nudc sau tuyén
nbi tang tir 0,95 mg/L 1én 3,11 mg/L giap tiét kiém
chi phi nang luong néu cong doan tlep theo 1a xur 1y
sinh hoc hiéu khi. Pay 1a mot loi diém cua phuong
phap tuyén ndi so v6i phuwong phap keo tu hoa hoc.
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Trong nghién clru ndy véi cac thong sd vén
hanh duoc lua chon 1a dién cuc nhom véi GNDC
45°, DTBDC la 486 cm?, KCPC 1a 1 ¢m, TGL 30
phut va hiéu dién thé 1a 12 V, bé tuyén ndi dién hoa
dung dé xir 1y nudc thai ché bién ca da tron cho
hiéu suét loai bo SS, COD, BODs, TKN, Piing lan
lu’ort 83,2; 76,8; 68,3; 66,9 va 71,4%. Sau qua trinh
tuyén ndi ndbng d6 DO trong nudc ting 1én, giup
giam chi phi van hanh cho céng doan xur ly sinh
hoc hiéu khi tiép theo. Nhu véy, phuong phap
tuyén ndi dién hoa 1a mot bién phap kha thi dé xur
Iy so cip nudc thai ché bién ca da tron dat yéu cau
dau vao hé théng xur 1y sinh hoc.

Dé ¢6 thé ap dung két qua nay vao thuc tién
nén tién hanh thém cac nghién ctru:

— Nghién ctru kho sat thém nhimg yéu t6 dnh
huong dén qua trinh tuyén noéi dién hoa nhu kich
thudc, so lugng cac bot khi, loai kim loai lam
dién cuc...

— Nghién ctru bd sung chét keo tu voi licu
luong thich hop nham tang kha nang loai bo SS
cling nhu cac thanh phan khéac trong nudc thai
thuy san.

~— Nghién ctu ap dung phuong phap tuyén
ndi dién hoéa d¢ xu ly so bd cho cic loai nudc
thai khac.
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