Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tdp 56, So 2A (2020): 1-10

2
Tap chi Khoa hoc Trudng Dai hoc Can Tho  gij
Phan A: Khoa hoc Tu nhién, Cong nghé va Méi trucgng ‘

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2020.024

DPANH GIA HIEU QUA XU LY NUGC THAI THUY SAN BANG MO HINH
BARDENPHO 5 GIAI POAN KET HQP BE USBF

Lé Hoang Viét', Nguyén Vian Thiéu?, Nguyén Chi Linh? va Nguyén V5 Chau Ngan®”
1Khoa Méi trieong va Tai nguyén thién nhién, Truong Pai hoc Can Tho

2 6p Ky thudt Méi truong K41, Truong Dai hoc Can Tho

*Nowoi chju trach nhiém ve bai viet: Nguyéen Vo Chdu Ngdn (email: nvengan@ctu.edu.vn)

Thong tin chung:

Ngay nhdn bai: 04/09/2019
Ngay nhdn bai sira: 14/11/2019
Ngay duyét dang: 29/04/2020

Title:

Study on aquatic products
processing wastewater
treatment efficiency by the 5-
stage Bardenpho tank
combined with USBF tank

Tir khéa:

Bé Bardenpho 5 giai doan,
niede thai ché bién thity san,
thoi gian luvu nuoc, xu ly nuoc
thai

Keywords:

5-stage Bardenpho tank,
aquatic products processing
wastewater, hydraulic
retention time, wastewater
treatment

ABSTRACT

The study is aimed to put the 5-stage Bardenpho tank in practice on treating aquatic
products processing wastewater through survey its operation parameters. The tests
was carried out at the lab-scale of 5-stage Bardenpho model connected to the USBF
tank. The study results showed that when operating Bardenpho tank with loading rate
of 1.54 kg BOD/m?, the total hydraulic retention time of 8 hours, inlet wastewater has
COD, BODs, TN and TP concentration of 933.25 = 20.67; 515.67 +25.49; 122.49 +
7.06; and 18.33 + 1.25 mg/L, the pollutant values of treated wastewater reduced to
27.53 £ 4.47; 12.58 £ 1.05; 21.53 = 1.11; and 7.30 = 0.08 mg/L respectively. All
monitoring parameters met standard of QCVN 11-MT:2015/BTNMT (column A).
With the total hydraulic retention time of 7 hours, the loading rate of 1.83 kg
BOD/m?.day?, inlet wastewater has COD, BODs, TN and TP concentration of 998.68
+27.49; 523.67 +32.05; 124.13+8.29; and 17.50 + 1.47 mg/L ; the outlet wastewater
has reduced pollutants concentration to 50.74 + 6.73; 26.21 + 1.14; 26.14 + 1.31;
and 8.12 + 0.30 mg/L respectively. All monitored parameters met the standard of
QCVN 11-MT:2015/BTNMT (column A). The results showed that the 5-stage
Bardenpho tank could be used to treat aquatic products processing wastewater
reaching the national discharge standard.

TOM TAT

Nghién citu khdo sdt bé Bardenpho 5 giai dogn xit Iy meGe thdi ché bién thiy san
théng qua cdc thong sé thiét ké va van hanh bé. M6 hinh bé Bardenpho 5 giai doan
hop khéi véi bé USBF dugc thir nghiém ¢ quy mé phong thi nghiém. Két qua vin
hanh bé Bardenpho véi tdi nap 1,54 kg BOD/m®, tong thoi gian luu miede 8 gio, mede
thai dau vao cé nong dp COD, BODs, TKN, TP lan heot la 933,25 + 20,67; 515,67 +
25,49: 122,49 + 7,06; 18,33 +1,25 mg/L; sau xi Iy nong dg cdc cdc chdt é nhiém
gidm xuong con 27,53 + 4,47;: 12,58 + 1,05; 21,53 + 1,11; 7,30 + 0,08 mg/L, tit ca
cdc théng s6 theo déi dat QCVN 11-MT-2015/BTNMT (c6t A). Khi vin hanh véi tdi
nap 1,83 kg BOD/m® ngay™, thoi gian heu miée 7 gio, nong dé COD, BODs, TN, TP
ciia nuGe thdi dau vio lan leot la 998,68 + 27,49; 523,67 + 32,05; 124,13 £ 8,29;
17,50 + 1,47 mg/L, nong dg cdc chat é nhiém giam con 50,74 + 6,73; 26,21 + 1,14;
26,14+ 1,31; 8,12+ 0,30 mg/L dat cot A cua QCVN 11-MT:2015/BTNMT; trong do
nong do TN va TP da tién sit gii han cho phép xd thdi theo QCVN 11-
MT:2015/BTNMT (cét A). Nhue vdy, bé Bardenpho 5 giai doan c6 thé xir b nudc thai
ché bién thuy san dat tiéu chudn xd thai khi van hanh & cdc diéu kién néu trén.

Trich dan: L& Hoang Viét, Nguyén Van Thi¢u, Nguyén Chi Linh va Nguyén V& Chau Ngan, 2020. Panh gia
hiéu qua xtr ly nude thai thuy san bang mo hinh Bardenpho 5 giai doan ket hop bé USBF. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 56(2A): 1-10.
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1 GIOI THIEU

Nganh ché bién thiy san 1a mot trong nhiing
nganh cong nghiép miii nhon cia nudc ta, theo Hiép
hoi Ché bién va Xuat khau Thuy san Viét Nam
(2018), xut khau thiy san cua ca nude nam 2017
dat 8,3 ty USD, tang 18% so voi nam 2016, riéng
quy I nam 2018, xuat khau thiy san dat gan 1,8 ty
USD. San luong ché bién thuy san gia ting nén
luong nudc thai phat sinh tir cac nha may ciing gia
tang. Thém vao d6, mot s6 cong ty sir dung dung
dich tripolyphosphate dé ngdm tom, sau do dung
dich nay dugc thai bo vi thé nuéc thai thuong co
ndng do phosphorus cao (Nguyén Thé Bong va ctv.,
2011), dan dén ndng do nuoc thai dau ra tir cac hé
thdng xir Iy khong dat quy chuén xa thai.

Theo Lam Minh Triét va ctv. (2006), COD trong
nudéce thai ché bién thity san dao dong trong khoang
1.000 - 1.200 mg/L, BODs vao khoang 600 - 950
mg/L. Nong do nitrogen va phosphorus trong nuéc
thai thuy san cling rat cao, dé gay ra hién twong phi
dudng hoa néu chua xtr ly dat quy chuén ma xa thai
truc tlep ra ngudn tiép nhan (Lé Hoang Viét &
Nguyén V& Chau Ngan, 2015). Hién nay, hau hét
c4c nha may ché bién thuy san ap dung chu yéu cong
nghé bun hoat tinh (Nguyén Thé Bdng va ctv.,
2011). Cong nghé nay loai bo chat hiru co kha tot
nhung hi¢u suét loai bo dam ammonia, dam hiru co
lan luot 12 8 - 15%, 15 - 50% va phosphorus 1a 10 -
20% (Tchobanoglous & Burton, 1991). Hiéu suét
loai bé dudng chat con thap dan dén nudc thai dau
ra tor cac nha may dang sir dung cong nghé¢ nay
khong yéu cau xa thai vé nitrogen va phosphorus.

Quy trinh Bardenpho dugc Barnard phat minh
vao nam 1974, trong d6 quy trinh 5 giai doan la
phién ban cua bé bun hoat tinh véi sy cai tién tir quy
trinh AAO va quy trinh Bardenpho 4 giai doan,
nham tang kha ning loai bo chét hiru co va dudng
chat (Hartley, 2013). Quy trinh Bardenpho 5 giai
doan gdom nim ngan: ngin yem khi, ngan thiéu khi
1, ngan hiéu khi 1, ngan thiéu khi 2, ngan hiéu khi
2. O ngin yém khi va cac ngan thiéu khi c6 canh
khudy dé khudy tron nudc thai véi bun hoan luu dé
vi khuan tiép xtc véi chat 6 nhiém; ¢ ngan hiéu khi,
Su x40 tron cua nudc trong bé duoc tao ra do su
khuéch tan ciia cac bot khi kich thude trung binh.
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Ngoai ra, hé thong con bao gom bé ling dé tach cac
bong cin sinh hoc ra khoi nudc thai da xur 1y, thiét
bi hoan luu dé hoan Iuu nudc tir ngan hiéu khi 1 vé
ngan thiéu khi 1 va hoan luu bun tir bé lang vé ngan
yém khi (Emara et al., 2014). Quy trinh duoc sir
dung rong rai & Nam Phi va dugc danh gia cé hiéu
suét loai bo nitrogen va phosphorus cao hon bé bun
hoat tinh truyén thdng, tao it bun nhat so véi cac quy
trinh khac (Tchobanoglous & Burton, 1991).

Tir thanh phan nudc thai ché bién thay san da
dugc trinh bay, véi uu diém cua cong nghé
Bardenpho 5 giai doan, nghién ctru nay nhim xéc
dinh cac thong s6 thiét ké va van hanh cua quy trinh
Bardenpho 5 giai doan dé xir Iy nudc thai thiy san
dat quy chuan ky thuat qudc gia vé nudc thai ché
bién thay san QCVN 11-MT:2015/BTNMT (loai
A), g6p phan giam thiéu 6 nhiém méi truong gay ra
boi nganh ché bién thiy san.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Doi twong va thoi gian nghién ciru

Nudc thai sir dung trong céc thi nghiém la nudc
thai tir qua trinh ché bién tom déng lanh, duoc lay
trugc song chan rac cia hd thu gom nuéc thai tai
Cong ty TNHH Hai san Viét Hai (xa Long Thanh,
huyén Phung Higp, tinh Hau Giang). Thoi gian liy
mau vao lac 8 - 10 gio va 14 - 15 gio vi day 1a thoi
diém tap trung cac hoat dong rira va ngam nguyén
Iiég (thoi diém nudc thai co ndng do chat hiru co cao
nhat).

Nghién ctru dugc thuc hién trén mé hinh
Bardenpho 5 giai doan nhu 1a cong doan xt ly sinh
hoc va lang tha cap ctia mot quy trinh xur 1y nuéce
thai.

~ Céc thi nghiém duoc tién hanh tir thang 8/2018
dén thang 12/2018 tai Khoa Moi truong va Tai
nguyén thién nhién, Truong DPai hoc Can Tho.

2.2 Mo hinh Bardenpho 5 giai doan thi
nghiém

Mo hinh Bardenpho 5 giai doan duoc thiét ké
dua trén cac gia tri thong sb thiét ké dé xut boi
WEF (2005)*; Tchobanoglous & Burton (1991)**,
va kha nang thu thap nudc thai dé lam thi nghiém
hang ngay. Cac gia tri dugc thé hién ¢ Bang 1.
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Bing 1: Cac thong sb thiét ké mé hinh Bardenpho 5 giai doan

Théng so thiét ké Pon vi Gia tri* Chon
Ty Ié thirc an trén s6 lugng vi khuan F/M ngay?! 0,1-0,2**
Chit rén lo limng trong hdn dich nudc thai ciia mo hinh xtr Iy MLSS  mg/L 2.000 - 4.000**
Yém khi 05-15 0,5
Thi gian Thicu khf 1 ) 1-3 10
tdn luu H1§1,1 khi 1 gio 4-12 4.0
Thicu khi 2 2-4 2,0
Hiéu khi 2 05-1,0 05
Hoan luu bun hoat tinh % theo Q 50-100 100
Hoan luu noi tai % theo Q 200-400 300

F_ QSo

M~ VX
v6iQ: Iuu lugng nap nudc ciia md hinh = V/0
(m*ngay)
V: thé tich hoat dong ciia mé hinh AAO (m?)
0: thoi gian luu nude (gio)

trong do

So: ndng d6 BODs clia nude thai dau vao (mg/L)

X: mat d¢ vi khuan trong mé hinh tinh bang ham

luong chat rin lo ling héa hoi (MLVSS) trong bé
(mg/L)

BOD,,: tai nap BOD trung binh tinh theo thé
tich hoat dong ctia m6é hinh = Q*S./V*1000 (kg
BOD/m3.ngay™)

Kha ning thu thap nudc tai cong ty mdi ngay la
240 L, nhu vay luu lugng nude dau vao ciia mo hinh
14 240 L/ngay. M6 hinh duoc thiét ké vai kich thudc
cac ngan nhu Bang 2.

Bing 2: Kich thwée mé hinh bé Bardenpho 5 giai doan

N ; Cac ngin be Bardenpho 5 giai doan Bé USBF 5
Thong so 1 2 3 4 5 giai doan
Chiéu dai (m) 0,10 0,20 0,80 0,40 0,10 0,15
Chiéu rong (m) 0,15 0,15 0,15 0,15 0,15 0,15
Chiéu cao cong tac (m) 0,25 0,25 0,25 0,25 0,25 0,25
Chiéu cao md hinh (m) 0,35 0,35 0,35 0,35 0,35 0,35
Thé tich cong tac (L) 3,75 7,50 30,0 15,0 3,75 5,63
Thé tich mé hinh (L) 5,25 10,5 42,0 21,0 5,25 7,88

Chii thich: (1): Ngdn yém khi (2): Ngdn thiéu khi 1~ (3): Ngan hiéu khi 1 (4): Ngdn thiéu khi 2 (5): Ngdn

Cic thiét bi phu trg:

- Dong co khudy: dung dé tiang sy x4o tron hdn
dich bun nudc thai & ngan yém khi, thiéu khi 1 va
thiéu khi 2.

— May thdi khi: cong sudt 65 L/phit dung dé
cung cép khi cho ngin 2 ngin hiéu khi.

— Binh Mariotte: thé tich 150 L ding dé chira
nuéc thai dau vao. Cot nude duge lam bang 6ng
nhya trong dé theo ddi muc nude trong binh, c6 van
diéu chinh luu luong va 6ng nhya din nude vao bé
xu ly.

— May bom hoan luu: sir dung 2 may, trong d6
1 may hoan Iuu bun tir bé lang vé ngin yém khi, may
con lai bom hoan Iuu nudc tir ngan hiéu khi 1 vé
ngan thiéu khi 1.

hiéu khi 2

Hinh 1: M6 hinh Bardenpho 5 giai doan si
dung trong nghién ciru

2.3 Cac budéc tién hanh nghién ciu

Sau khi thiét ké va gia cong md hinh bé
Bardenpho 5 giai doan, nghién ctru dugc tién hanh
theo céac budc sau:
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2.3.1 Pdnh gid thanh phan nueéc thdi

Thanh phan nuéc thai cia cac nha may ché bién
thiy san thuong khac nhau, luong nu6c thai phat
sinh ludn bién dong va bi anh huong bai ngudn
nguyén liu, luong nudc dung cho cac hoat dong
trong qua trinh san Xut va hoa chét sir dung. Vi thé,
viéc xac dinh thanh phan nuéc thai rat quan trong dé
danh gia kha nang phan hay sinh hoc, mirc d6 phu
hop cua viéc ap dung bién phap xir Iy sinh hoc, va
nhiing diéu chinh can thiét dam bao cac thong s6 van
hanh khi thyc hién Xt 1y sinh hoc.

Phén tich chét luong nudc thai thuy san thuc
hién trong ba ngay lién tuc v6i cac thong s6 6 nhiem
chu yéu gom: pH, d¢ duc, SS, BODs, COD, TP, N-
NH4*, N-NOg, TKN, tong Coliform.

2.3.2  Tqo sinh khdi vi sinh vdr va khéi déng
mo hinh

Tao sinh khdi vi sinh vat

L4y 30 L bun hoat tinh tir hé théng xir 1y nuéc
thai tap trung ctia Khu céng nghiép Tra Noc, thanh
phd Can Tho dem vé phong thi nghiém, sau d6 chia
bun ra dé nuéi thanh 3 loai: hiéu khi, thiéu khi, yém
khi.

— Bun hiéu khi cho vao thung nhya 60 L suc
khi lién tuc 24/24, nudc thai trong thung duoc thay
dinh ky mdi ngay hai 1an (sang luc 10 gid va chiéu
lac 17 gid) nham cung cap chit nén cho vi khuén
phat trién.

—  Bun thiéu khi dwoc cho vao thung nhya 30 L,
khudy tron lién tuc 24/24 va duoc thay nude nhu bun
hiéu khi.

— Bun yém khi dugc cho vao binh nhyua sau dé
d6 nudc thai d¢én diy binh va bit kin dam bao moi
truong yém khi.

Khi quan st thdy bun c6 mau dic trung (bin
hiéu khi c6 mau vang sam, bun thiéu khi mau nau
sam, bun yém khi c6 mau den), mat do bun cao va
bun lang kha t6t thi dwa vao mé hinh dé tién hanh
thi nghi¢m.

Khai dong mé hinh

Nudc thai thiry san duoc lang tinh (twong duong
Vi cong doan ling so cp trong quy trinh xir Iy nuéc
thai) trude khi dua vao binh Mariotte. Nudc thai tur
binh Mariotte chdy vao mé hinh véi luu lugng dugc
didu chinh véi thoi gian tdn luu nuée di tinh toan.
Theo d5i DO dinh ky tai cic ngan & hai thoi diém
trong ngdy (sang, chiéu), kiém tra luu luong dau
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vao, hoan luu bun dé c6 huéng diéu chinh cho phu
hop.
2.3.3 Tién hanh thi nghiém dinh huong

Dé loai bo nitrogen va phosphorus trong nudc
thai can phai cé thoi gian luu du dai dé cac qué trinh
nitrate hoa, khir nitrate duoc dién ra hoan toan. Dua
vao thanh phan nudc thai thi nghiém va mot sé tai
liéu tham khao dé chon méc thoi gian luu nuée tién
hanh thi nghiém dinh hudéng.

Phan tich chi tiéu COD ctia nu6c thai dau vao va
dau ra ciia m6 hinh trong 5 ngay lién tuc, néu nong
do COD dau ra cia mo hinh khong dat QCVN 11-
MT:2015/BTNMT (cot A), tién hanh ting thoi gian
lwu hay diéu chinh cac thong s van hanh (MLSS,
MLVSS). Néu ndng do COD dat loai A cia QCVN
11-MT:2015/BTNMT thi tién hanh thi nghiém
chinh thirc véi mo hinh Bardenpho 5 giai doan.

2.3.4 Tién hanh thi nghiém chinh thirc

Sau khi xac dinh tong thoi gian lwu nude phit hop
cho qua trinh xtr 1y sinh hoc, tién hanh thi nghiém
chinh thac véi thoi gian luu dugc chon trén mé hinh
Bardenpho 5 giai doan. Thu mau nudc thai ddu vao
va dau ra tir mo hinh va phan tich lién tuc trong ba
ngay vai cac chi ti€u da néu va phan tich MLSS,
MLVSS ¢ cac ngan ciia mo hinh.

So sanh két qua ghi nhan véi QCVN 11-
MT:2015/BTNMT (cot A), néu két qua thu dugc dat
yéu ciu va hiéu qua xir Iy cao s& tién hanh thi
nghiém voi luu lugng dau vao ting 1én nham giam
tong thoi gian Iuu nudce, néu nude thai dau ra vuot
quy chuan thi thi nghiém tiép theo s& diéu chinh
thong s6 van hanh (DO, MLSS, MLVSS) hoic giam
lru lrong du vao nham tang thoi gian ton luu. Cac
thi nghiém duoc tién hanh nham dam bao chit luong
nuée dau ra dat QCVN 11-MT:2015/BTNMT (cot
A) & cac thong sb da dé cap.

2.4 Phuwong phap va phwong tién phin tich

Nudc thai diu vao va dau ra ciia mé hinh duoc
phan tich tai cac phong thi nghiém thudc Khoa Méi
truong va Tai nguyén thién nhién, Truong Pai hoc
Can Tho va Trung tam K thuat tiéu chuén do ludng
chat lugng thanh phé Can Tho.

Céc thong s6 phén tich bao gdm 8/10 thong s6
dugc quy dinh trong QCVN 11-MT:2015/ BTNMT
la pH, SS, BODs, COD, TP, TN, N-NH,*, tong
Coliform, trong d6 hai chi tiéu lién quan dén van
hanh hé thong va giai thich két qua thi nghiém 1a DO
va MLVSS; bén canh d6 con hai chi tiéu khac la
TKN va N-NO3.
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Bing 3: Thong s phan tich ciia miu nwée va phwong phap thuc hign

Chi tiéu Phuwong phap phén tich

pH Do truc tiép theo TCVN 6492:2011 (1SO 10523:2008)

DO Do truc tiép theo TCVN 7325:2004 (1SO 5814:1990)

Do duc Do tryc tiép theo SMEWW 2130B

SS Loc va do bang trong lrong TCVN 6625:2000 (1SO 11923:1997)
COD Dicromate dun hoan luu kin (TCVN 6491:1999)

BODs Winkler cai tién, SMEWW 5210B (TCVN 6001-2:2008)

TP SMEWW:4500- P

TKN TCVN 6638:2000

N-NO; EPA-353.2

N-NH,* Phuong phap trac phé tuy dong TCVN 5988:1995 (1SO 5664-1984)
MLVSS Phuong phap xac dinh theo trong luong

Tdng Coliform

Phuong phap MPN (TCVN 6187-2:1996)

3 KET QUA VA THAO LUAN
3.1 Tinh chit cia nwéc thai thiy san thi
nghiém

Nhim nim vimg cac thanh phin cia nude thai
thi nghiém, nghién ctru 1dy mau nudc thai trong 3
ngay lién tiép phan tich cac théng sd 6 nhidm chu
yéu dé danh gia chat luong nudc thai. Nudce thai khi
thu thap c6 do duc cao, c6 mui hoi va chua nhiéu
can lo ling.

Bing 4: Thanh phin va dic diém nwéc thai thi

nghiém
Chi tiéu Don vi Gia tri (n=3)
pH - 6,87 £ 0,12
SS mg/L 131,40 + 23,80
Do duc NTU 66,71 + 6,66
COD mg/L 972,30 + 50,02
BODs mg/L 507,30 + 38,72
TP mg/L 20,40 £ 2,53
N-NOs mg/L 7,58 £0,57
N-NH4* mg/L 34,80 + 3,78
TKN mg/L 125,07 +£ 3,76
TN mg/L 132,64 +4,18

Téng Coliform MPN/100 mL 4,50x105+ 0,14x10°

Ghi chu: Két qua trinh bdy 1d gid tri trung binh + dg léch
chuan

Nong d6 pH cta nudc thai co gia tri trung binh
1a 6,87 + 0,12 nam trong khoang tir 6,0 - 7,0 thich
hop cho quéa trinh phan hay yém khi (Monnet,
2003). Vi vay, nudc thai trudce khi dua vao van hanh
bé Bardenpho khong can diéu chinh pH.

Nudc thai thi nghiém c6 ty 1¢ BODs: COD =
507,3 :972,3 = 0,52 > 0,50 thich hop cho qua trinh
xtr Iy sinh hoc (Lé Hoang Viét & Nguyén V5 Chau
Ngan, 2016).

Nudc thai thi nghiém co6 ty 1€ BODs : N : P =
507,30:132,64 : 20,40 =100,00: 26,15 : 4,02; trong
khi ty 1& can thiét cho vi sinh vat (VSV) hoat dong
1a 100 : 5: 1 (L& Hoang Viét & Nguyén V5 Chéu
Ngan, 2016). Nong do N, P cao hon nhu ciu can
thiét ciia vi khuan nén can chon thoi gian luu nuée
thich hop dé loai bo hai loai dudng chat nay.

Nudc thai thi nghiém co ty 16 COD : N : P =
972,30: 132,64 : 20,40 = 350,00 : 47,75 : 7,30; trong
khi ty 1¢ thich hop cho hé théng xir 1y yém khi 14 350

: 1 (L& Hoang Viét & Nguyén Vo6 Chéau Ngan,
2016) Diéu ndy cho thay nong do N, P cao hon
nhleu s0 v&i ndng d6 can thiét cho vi sinh vét & ngin
yém khi.

Nuée thai c6 ndong do SS dau vao 1a 131,40 +
23,80 mg/L, thdp hon muc dé nghi 150 mg/L (Lé
Hoang Viét & Nguyén V4 Chau Ngan, 2016) phu
hop dua vao cong doan xur 1y sinh hoc. Tuy nhién,
nong do SS co thoi diém 16n hon 150 mg/L nén can
qua giai doan lang so cap trudce khi cho vao mé hinh
dé xtr Iy (g véi giai doan ling tinh trudc khi dua
nudce thai vao binh Mariotte).

C6 thé thdy nudc thai thuy san c6 ndng do chat
hiru co, nitrogen va phosphorus cao, do d6 bé
Bardenpho 1a cong nghé phu hop dé xur 1y loai nudc
thai nay.

3.2 Theo déi sw 6n dinh ciia mé hinh giai
doan thich nghi

Sau 25 ngay van hanh, VSV trong mo hinh da
phat trién t6t va thich nghi thé hién qua bun & ngan
yém khi ¢6 mau den, de tao bong; & cac ngan thiéu
khi bun c6 mau nau sam, bong bun to; bun & ngin
hiéu khi d& tao bong, c6 mau ndu do va lang tét. Tur
két qua vé thanh phan nudc thai, chon thoi gian luu
nuéce 1a 8 gio dé thyc hién thi nghiém dinh huéng.
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Dé danh gia tinh on dinh ctia mé hinh ddi voi sy
bién thién vé nong do6 chat 6 nhiém cua nudc thai
dau vao, tién hanh thu mau nuéc thai dau vao va dau
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ra dé phéan t@ch, theo doi COD trongNCéc thoi doan 5
ngdy lién tiép. KEt qua phan tich mau nudc trong 5
ngay lién tiép dugc trinh bay trong Bang 5.

Bang 5: Két qua phén tich COD trong nwéc thai diu vao va diu ra ciia mé hinh

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Trung binh
Da:iu vao 960,00 1.002,00 946,00 968,00 1.013,00 977,8+25,5
bau ra 30,05 31,85 27,43 25,53 26,71 28,3 +2,3
N o a AR A 3.3 Két qua van hanh chinh thitc mé hinh
Nong do COD trong nudc thai dau vao mo hinh Bardenpho 5 giai doan

¢ bién dong nhung khong 16n dat 977.8 + 25,5
mg/L, COD dau ra chi con 28,3 + 2,3 mg/L va dat
QCVN 11-MT:2015/BTNMT (cot A). Do d9, thoi
gian ton luu nude 8 gid duoc chon lam méc thai gian
luu nuéce cho thi nghiém chinh thirc.

3.3.1 Thi nghiém véi thoi gian luu nuéc 6 = 8 gio

Vi thoi gian luu nuoc 8 gio duoc chon, van
hanh mé hinh v6i cac thong so dugc trinh bay trong
Bang 6 va Bang 7.

Béng 6: Cac thong s6 van hanh mé hinh Bardenpho 5 giai doan (0 = 8 gid)

Chi tiéu . . Ngin xir 1y . .
Yémkhi Thieukhil Hieukhil Thieukhi2 Hiéu khi?2
Luu lugng nap nudéc (m®/ngay) 0,18
DO (mg/L) 0,0 0,3-05 25-27 05-0,7 2,4-2,6
Thoi gian luu (gid) 0,5 1,0 4,0 2,0 0,5
MLSS (mg/L) 8.724 5.032 3.547 3.190 3.647
MLVSS (mg/L) 6.930 3.987 2.818 2,534 2.897
Bang 7: Cac thong s6 van hanh dwgc tinh toan véi thoi gian luu nwéc 8 giv
Chi tiéu Gia tri
Ty 18 thirc an trén s6 lugng vi khuan (F/M) (ngay™) 0,40
Tai nap BOD trung binh (kg BOD/m®.ngay™) 1,54
Tai nap COD cho ngin yém khi (kg COD/m3.ngay™) 44,80
Tai nap nudc qua bé ling USBF (m¥/m2.h't) 5,97
Tai nap nudc sau khi qua I6p bun bé lang USBF (m¥m2.h?) 0,36
Tai nap nudc bé mat (m¥m2.h?) 0,33
Hoan luu bun (% theo Q) 100,00
Hoan luu néi tai (% theo Q) 300,00

Nong d6 DO & ngin yém khi 1a 0 mg/L phu hop
véi diéu kién van hanh, ¢ ngan thiéu khi 1 va thiéu
khi 2 1an Iuot 14 0,3 - 0,5 mg/L va 0,5 - 0,7 mg/L
tuong thich véi qua trinh thiéu khi (< 1 mg/L). Nong
d6 DO tai ngan hiéu khi 1 va hiéu khi 2 ctia mé hinh
1a2,5-2,7mg/L va2,4-2,6 mg/L, pht hgp voi yéu
cau DO > 2 mg/L. Nong d6 MLSS trung binh cua 5
ngan cua Bardenpho 1a 4.828 mg/L 16n hon so véi
khoang MLSS danh cho bé Bardenpho 5 giai doan

142.000 - 4.000 mg/L va ty 1& F/M 1a 0,4*ngay™ I6n
hon khoang 0,1 - 0,2*ngay? (Tchobanoglous &
Burton, 1991).

Tién hanh 1iy mau nudc thai dau vao va dau ra
ctiia mo6 hinh vao luc 9 - 12 gio trong 3 ngay lién tuc.
Két qua phan tich mau nuéc thai dau vao va dau ra
véi thoi gian luu 8 gio duge trinh bay trong Hinh 2.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

1000 4 —

)

W 100
£

L

E

L

=

=

=]

=N

=l

% 10 -
ji=]

=

Tdp 56, So 2A (2020): 1-10

£ tnedeldo s i saukhi =i Iy

— QCWN 11I-MT2015BTHMT (cdt A)

55 P dye COD

BODs

TKN N-NO»= N-NHs+ TN P

Hinh 2: Chit lwong nwéc thai dau vao va dau ra é thoi gian lwu 8 gidr

Nuéc thai sau hé thong xir 1y ¢6 pH 1a 7,12 +
0,14 cao hon nudc thai dau vao 1 6,80 + 0,08. Song
song d6, nong do TKN dau vao tir 117,07 = 6,75
mg/L giam con 12,46 + 0,70 mg/L 1a do dam hitu co
chuyén thanh dam amoni, khi d6 mot phan amoni di
vao té bao vi khudn va phan con lai s& bi nitrate hoa.
Nong d6 N-NOs tir 5,42 + 0,31 mg/L ting 1én 9,07
+ 0,48 mg/L sau khi xir 1y. Nong d6 TKN giam di
va ndng d6 N-NOj3" tang 1én rit it khong tuong (g
vé6i lugng TKN giam ching té qua trinh khir nitrate
dién ra nhu phuong trinh (1), qua trinh nay lam ting
luong alkalinity trong nudc thai tir d6 lam cho pH
tang 1én. Mic du pH ciia nudc thai sau hé thong ting
nhung van nam trong khoang cho phép tir 6,0 - 9,0
theo QCVN 11-MT:2015/BTNMT (cot A).

Céc vi khuan di dudng sé st dung oxy thu duoc
trong dam nitrate va dam nitritte dé dung cho qua
trinh ho hap va oxy héa chét hitu co C1oH1903N theo
phuong trinh sau:

vk di duong

10NO3 + CqgH1903N ) N, + CO,
+OH+2H,0 (1)

Nong do SS dau vao 1a 110,87 + 9,16 mg/L,
trong qua trinh xtr Iy SS bi hap phu vio cac bong cin
sinh hoc va két hop véi vi khuan tao thanh MLSS;
nong d6 MLSS & ngan thir 5 trude khi vao bé USBF
12 3.647 mg/L. Nong d6 SS dau ra giam con 11,18 +
0,13 mg/L dat QCVN 11-MT:2015/BTNMT (c6t A)
v6i hidu suét loai bo 1én dén 99,69%. D duc dau
vao 14 32,53 + 2,83 NTU va déu ra giam con 6,51 +

0,44 NTU véi hiéu suat loai bo 79,99%. SS dugc
loai bd cao 1a do qua trinh hép phu céc chit ran lo
lung cua VSV 1én bong bun dong thoi phan huy cac
chat rén nay dé tong hop cac t& bao méi va viée gitr
lai SS trong 16p bun & bé USBF lam giam dang ké
ham lugng SS trong nude thai dau ra.

Nong d6 COD va BODs trong nudc thai dau vao
lan luot 1a 933,25 + 20,67 mg/L va 515,67 + 25,49
mg/L, sau khi xtr Iy con 27,53 + 4,47 mg/L va 12,58
+ 1,05 mg/L (hiéu suit xur Iy twong tmg 14 97,05%
va 97,56%), dat yéu cau so véi ngudng xa thai cho
phép theo QCVN 11-MT:2015/BTNMT (cot A).
Viéc giam ndng d6 cac chit hitu co trong nudc thai
chi yéu nho hé VSV & diéu kién yém khi, hiéu khi
va thiéu khi phan huy chat hitu co thanh cac chit khi
hay chat khoang, mét phan dugc ding dé tao ra cac
té bao vi khuan méi dugc thé hién qua cac phuong
trinh (1), (2), (3), (4), (5). Ngoai vi¢c dong hoéa céac
chat, ~cac bong can sinh hoc con co thé hip phu cac
hat rén lo limg, cac chat hitu co hoa tan, do d6 nong
d6 chat hitu co cung nhu SS giam dang ké sau khi
bong cin ling ¢ bé ling sau qua trinh xtr 1y sinh hoc.

Cac phuong trinh phan tng xu Iy chat 6 nhiém:
oxy hoa yém khi (2), tong hop yém khi (3), oxy hoa
hiéu khi (4), tong hgp hiéu khi (5).

CHO!\'S + VKyém khi— CO2+ CH4 + HoS + NH,4*
+sanpham khac+Q  (2)

* CHONS + VKyém ki + ning lugng — CsHiOzN
(té bao vi khudn méi) ~ (3)
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7CHONS + O, + VKhisu kni — CO2 + NH4™ + san
pham khac + Q 4

CHONS + O, + VKbuigy kni + nang luong —
CsH702N (5)

Nuéc thai dau vao c6 ndng do TN va TKN lan
luot 1a 122,49 + 7,06 mg/L va 117,07 £ 6,75 mg/L.
Nudc thai dau ra cia mo hinh c6 nong d6 TN giam
con 21,53 + 1,11 mg/L (hiéu suat loai bo 85,42%),
TKN giam con 12,46 + 0,70 mg/L (hiéu suat xu Iy
85,19%); ca hai thong s nay déu dat QCVN 11-
MT:2015/BTNMT (cot A). Nong do N-NH4* dau
vao tur 20,05 £ 0,92 mg/L giam con 2,97 + 0,47
mg/L & dau ra, trong khi ndng do N-NOs” dau ra dat
9,07 + 0,48 mg/L tang so véi dau vao 5,42 + 0,31
mg/L. Nong d6 TKN giam nhung ndng d6 N-NOs°
tang rat it khong tuong ung 1a do qua trinh nitrate
hoa trong bé dién ra tot, lugng amoni trong nudc thai
dau vao duoc oxy hoa thanh nitrate trong ngan hiéu
khi 1, mot phan amoni dugc cac VSV di dudng
chuyen hoa vao bén trong té bao dé tong hop té bao
vi khudn méi thong qua phwong trinh (6) va (7).
Luong nitrate tir ngan hiéu khi 1 dwoc hoan lwu tré
lai ngan thiéu khi 1 va di qua ngan thiéu khi 2, khi
d6 cac ion NOjz trong nudce s€ bi khir thanh cac dang
khi va cudi cung 1a Ny duge phong thich vao khi
quyén [(cac phwong trinh (1), (8) va (9)]. Hiéu suét
loai bo TKN dat 89,35% chung t6 kha nang loai bd
nitrogen cua cong nghé¢ Bardenpho 5 giai doan tot
va vuot trdi so voi cong nghé xtr 1y bun hoat tinh
truyén théng ¢6 hiéu suat loai bd dam amoni, dam
hitu co lan luwot 1a 8 - 15% va 15 - 50%
(Tchobanoglous & Burton, 1991).

Hai phuongtrinh héa hoc ctia qué trinh nitrate
héa (Wiesmann et al., 2007):

Giai doan 1: dam amoni bi oxy héa thanh nitrite
do tac dong cua vi khuan nitrite

55NHs" + 760, + 109HCO3; — CsH/NO, +
54N0O,” + 57H,0 + 104H,CO5 (6)

Giai doan 2: oxy hoa nitrite thanh nitrate do tac
déng cua vi khuan nitrate

400NO, + NH4" + 4H,CO3 + HCO3 + 1950,
— CsH7NO; + 3H,0 + 400NO;3 (7)

Qué trinh khr nitrate ciing c6 thé duoc tién hanh
bai cac vi khuan ty dudng khi cé su hién dién coa
Iwu huynh hay khi H; 1am chét cho dién tir. Qua trinh
nay xay ra theo bén bac lién tiép voi mirc do giam
hoa tri ciia cac nguyén t nitrogen tir +5 vé +3, +2,
+1vao.
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) VK tu dudng
’N03' + CO, + chat cho diéntt——» N, +
chit cho dién tir bjaxy hoa  (8)(lwu huynh hay khi Hy)

NO3;— NO; — NO (khi) — N>O (khi) — N>
(khi) 9)

Nong d6 TP trong nude thai dau vao 1a 18,33 +
1,25 mg/L, sau qua trinh xtr ly giam con 7,30 + 0,08
mg/L, dat c6t A theo quy chuan QCVN 11-
MT:2015/BTNMT. Gié tri nay giam gan 3 1an so voi
dau vao va gan dat dén ngudng hip thu phosphorus
ctia VSV (tir 1,5 - 2,5% c6 thé 1én dén 6,0 - 8,0%).
Trong moi truong yém khi, cac polyphosphate bi
thity phan thanh dang phosphate vo co, va trong diéu
kién hiéu khi cac phosphate v6 co nay s& dugc hap
thu vao té bao vi khuan va duoc trit lai dudi dang
polyphosphate. Cung véi do, viéc luan chuyén bun
tr ngan yeém khi sang ngan hiéu khi va hoan luu bun
tir bé USBF vé ngan yém khi s€ tao dong luc dé tao
nén nhom vi khuén c6 kha nang tich lity phosphorus
cao, nhom vi khuan nay s& dua phosphorus vao co
thé chung nhiéu hon va xay ra qu4 trinh két tia sinh
hoc. Ngoai ra, viéc xa bo bun giup loai bd
phosphorus khoi hé thong (co ché xtr Iy nhu phwong
trinh 6 va 7). Hi¢u suét loai bo TP kha cao 60,18%
chung to hé théng c6 kha ning loai bo phosphorus
t6t hon so v6i cong nghé bun hoat tinh truyén thong
¢6 hiéu suét loai bo phosphorus chi dat 10 - 20%
(Tchobanoglous & Burton, 1991).

Mat d6 Coliform dau vao 1a 7,5x10° + 0,49x 108
MPN/100 mL, sau khi qua h¢ théng xir Iy giam con
2,67x10%% 0,26x10* MPN/100 mL, vé6i hiéu sudt xur
1y 12 99,64%. Nong d¢ Coliform giam do bj nguyén
sinh dong an, bi cac bong bun hp thy va mot phan
chét di do khong canh tranh véi cac VSV trong bé.
Mat d6 tong Coliform con trong nudc thai sau xir Iy
cao hon QCVN 11-MT:2015/BTNMT nhung khong
phai 14 ddi twong danh gia trong khuon khd nghién
clru ndy vi trong thuc té nudc thai con phai qua bé
khir tring trude khi dua ra ngudn tiép nhan.

3.3.2 Thi nghiém véi thoi gian luu nuéc 0 =7
gio

Tir két qua vai thoi gian luu nuoéc 8 gid, nudc
thai sau xtr ly sinh hoc bang bé Bardenpho thap hon
quy chuan kha nhiéu nén ¢ thi nghiém nay tién hanh
giam thoi gian ton luu nude dbi véi 5 ngan cua bé
Bardenpho xudng con 7 gio nham danh gid xem &
thoi gian luu nudce nay nudc thai dau ra con dat quy
chuan hay khong.
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Bing 9: Cac thong s6 van hanh mé hinh Bardenpho 5 giai doan (0 = 7 gi)

Chi tiéu : - Ngdnxrly -

Yém khi Thi€éukhil Hiéukhil Thiéukhi2 Hiéu khi2
Luu lugng nap nudc (Mm3/ngay) 0,21
DO (mg/L) 0,0 0,2-0,5 2,3-27 0,6-0,8 24-26
Thoi gian luu (gid) 0,44 0,88 3,50 1,75 0,44
MLSS (mg/L) 6.316,00 4.079,00 3.157,00 3.279,00 3.829,00
MLVSS (mg/L) 4.709,00 3.041,00 2.354,00 2.445,00 2.855,00

Nong d6 DO & ngdn yém khi 1a 0 mg/L phu hop
v6i didu kién van hanh, ¢ ngan thiéu khi 1 va thiéu
khi 2 14n lwot 13 0,2 - 0,5 mg/L va 0,6 - 0,8 mg/L phu
hop Véi qua trinh thiéu khi (yéu cau DO < 1 mg/L).
Doi vé6i ving hiéu khi yéu cau nong d6 DO > 2
mg/L, tai ngan hiéu khi 1 va hiéu khi 2 ctia mé hinh

nong 6 DO 13 2,3 - 2,7 mg/L va 2,4 -2,6 mg/L, ca
2 ngdn hiéu khi déu c6 ndong d6 DO phu hop. Nong
d6 MLSS trung binh cua 5 ngan cua Bardenpho 1a
4.132 mg/L 16n hon so véi khoang MLSS danh cho
bé Bardenpho 5 giai doan 1a 2.000 - 4.000 mg/L, ty
18 F/M 14 0,59*ngay* 16n hon gia tri tham khéo 0,1
- 0,2*ngay* (Tchobanoglous & Burton, 1991).

Bing 10: Cac thong s6 van hanh dwgc tinh toan véi thoi gian lwu nwéc 7 gior

Chi tiéu Gia tri
Ty lé thirc an trén s6 lwong vi khuan (/M) (ngay™) 0,59
Tai nap BOD trung binh (kg BOD/m®.ngay) 1,83
Tai nap COD cho ngin yém khi (kg COD/m?3.ngay) 55,93
Tai nap nuéc qua bé ling USBF (m3/m?2.h) 6,96
Tai nap nuéc sau khi qua 16p bun bé ling USBF (m3/m2.h) 0,42
Tai nap nudc bé mat (m3/m2.h) 0,39
Hoan luu bun (% theo Q) 100,00
Hoan luu néi tai (% theo Q) 300,00

Céac miu nudc thai dau vao va dau ra cia mo
hinh dugc thu trong 3 ngay lién tuc. Nudc thai sau
hé thong xur Iy c6 pH 14 7,15 + 0,18 cao hon déu vao
6,63 + 0,17. Gia tri pH nay nam trong khoang cho
phép 6,0 - 9,0 theo QCVN11-MT:2015/BTNMT
(cot A).

Nong do SS dau vao la 123,80 = 8,90 mg/L,
trong bé SS bi hap phu vao cac bong cin sinh hoc va
1000 3 o

10 4 |+

Ning dii & nhiém (mg/L), thang do log

két hop véi vi khuin tao thanh MLSS, ndng do
MLSS & ngian thtt 5 khi vao bé USBF 14 3.829 mg/L.
Nodng d6 SS dau ra giam con 12,43 + 1,14 mg/L dat
QCVN 11-MT:2015/BTNMT (cot A) véi hidu suat
loai bo 99,68%. Do duc dau vao 1a 56,47 + 14,88
NTU va dau ra giam con 6,60 + 1,21 NTU véi hidu
suét loai bo 88,31%.

[ trwdc =y ly sau ld o Iy

——— QUVN 11-MT2015BTNMT (cdt &)

;

S§  Djdyc COD

BODs

TKN N-NO:= N-NHst+ TN P

Hinh 3: Chét lwgng nuéc thai dau vao va dau ra & thoi gian luu 7 gio
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Nong d6 COD va BODs trong nudc thai dau vao
lan luot 14 998,68 + 27,49 mg/L va 523,67 + 32,05
mg/L, & dau ra giam con 50,74 + 6,73 mg/L va 26,21
+ 1,14 mg/L. Véi hiéu suat loai bo COD 1a 94,92%
va BODs 1a 94,99%, nudc thai dau ra dat cot A theo
QCVN 11-MT:2015/BTNMT. Nguyén nhan COD,
BOD:s giam duoc trinh bay twong tu & phan nhan xét
vé két qua xtr I ctia quy trinh Bardenpho 5 giai doan
& thoi gian luu nuée 8 gio. Hiéu suat xu 1y ¢ thoi
gian luu 7 gid thip hon thoi gian luu 8 gid 13 do thoi
gian xir Iy ngan hon, trong khi tai nap ¢ thoi gian
lwu 7 gior 1a 1,83 kg BOD/m®.ngay 16n hon tai nap &
thoi gian Iuu 8 gio 1a 1,54 kg BOD/m®.ngay.

Nuéc thai dau vao co6 ndng do TN 1a 124,13 +
8,29 mg/L, TKN 1a 118,57 + 8,96 mg/L. Sau khi xi
1y nong d6 TN giam con 26,14 = 1,31 mg/L (hiéu
sut loai bo 78,94%) va nong d6 TKN giam con
15,81 + 0,44 mg/L (hiéu suat xir Iy 86,67%). Nong
do N-NH,* dAu vao tir 17,85 + 1,57 mg/L giam con
3,68 + 0,84 mg/L véi hiéu suat xir 1y 1a 79,37%.
Nong do N-NOs dau vao 1a 5,57 + 0,85 mg/L, sau
khi xur Iy tang 1én 10,33 + 1,63 mg/L. Ca hai chi tiéu
TN va N-NHs déu dat QCVN 11-MT:2015/
BTNMT (cot A).

Nong do TP trong nudc thai dau vao 1a 17,50 +
1,47 mg/L, sau khi xt 1y giam con 8,12 = 0,30 mg/L
(hiéu suét xir Iy 53,62%) va dat quy chuian QCVN
11-MT:2015/BTNMT (cot A). Tong Coliform dAu
vao la 7x10° + 1,69x10° MPN/100 mL, sau khi qua
hé théng xir 1y giam con 2,47x10* + 0,33x10*
MPN/100 mL, véi hiéu suat xir 1y 1 99,65%.

4 KET LUAN VA KIEN NGHI

Két qua nghién ciru cho thiy bé Bardenpho 5
giai doan c6 thé ing dung nhu mot cong doan xu ly
sinh hoc trong hé thong xir 1y nudc thai ché bién
thuy san véi chat luong nudce thai dau vao c6 ndng
do 6 nhiém COD 1a 972,3 + 50,02 mg/L, BODs la
507,3 £ 38,72 mg/L, TN 1a 132,64 + 4,18 mg/L, N-
NH4* 1a 34,8 + 3,78 mg/L, TP la 20,4 + 2,53 mg/L,
SS1a 131,4 + 23,80 mg/L.

Trong diéu kién van hanh 6n dinh, véi tai nap
BODs dau vao 1,54 kg BOD/m3.ngay™, tai nap COD
cho ngin yém khi 1a 44,8 kg COD/m3.ngay™, tong
thoi gian Iuu nudc tai 5 ngan cua bé Bardenpho 14 8
gio, nuoc thai dau ra dat QCVN 11-MT:2015/
BTNMT cot A & cac thong s theo doi gdm pH,
BODs, COD, SS, N-NH4*, TN, TP.

Déi vai téng thoi gian luu nude ¢ 5 ngan cua bé
Bardenpho 1a 7 gio, tai nap BODs dau vao 1a 1,83
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kg BOD/m3.ngay?, tai nap COD cho ngan yém khi
1a 55,93 kg COD/ m3.ngay™ thi nuéc thai dau ra
ciling dat cot A theo QCVN 11-MT:2015/BTNMT &
cac chi tiéu theo doi.

Can tiép tuc nghién ciru thoi gian luu phu hop
cua be Bardenpho 5 giai doan di véi loai nudc thai
cd ndng do nitrogen va phosphorus cao vi dic diém
noi bat cia quy trinh nay 1a c6 hiéu qua cao trong
viéc loai bo dudng chat ra khoi nudc thai.

Nghién ctru anh huéng ciia MLSS & cac ndng do
khéc nhau khi van hanh & cung thoi gian luu nuée
néu trén.
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