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ABSTRACT

The study was carried out to evaluate the AAO treatment process to
eliminate the organic matter, nitrogen and phosphorus to the optimum
values, while surveying some suitable operating parameters for biogas
effluent treatment to reach the permitted discharge standards. The study
was conducted on the laboratory scale AAO model of 42 L. When
operating the AAO unit with the inlet wastewater concentration of COD,
TKN and TP were 983.53 + 14.80 mg/L, 134.73 +£4.20 mg/L and 39.63 +
2.15 mg/L, the average organic loading rate of 1.12 kg BOD/mé.day, the
outlet wastewater reaches QCVN 62-MT:2016/BTNMT and QCVN
40:2011/BTNMT (column A) with treatment efficiency of COD, TKN, TP
were 90.05%, 89.12% and 93.21% respectively. At the retention time of 9
hours, the average organic loading rate of 1.25 kg BOD/m3.day?, the
concentration of BODs and COD from effluent only reaches column B of
QCVN 62-MT:2016/BTNMT. The research results show that it needs 10
hours hydraulic retention time of AAO unit to treat effluent from biogas
plant to reach the discharge standards of organic and nutrient
parameters.

TOM TAT

Nghién ciru diege thue hién nham déanh gia quy trinh xir Iy AAO 6 kha
nang loai bo chdt hitu co, dam va ldn dén mikc thap nht, d‘ong thoi khao
sdt mot s6 thong s6 van hanh phit hop dé xir Iy mede thai ham 1 biogas
dat quy chudn xa thai cho phép. Nghién cieu dweoc tién hanh trén mé hinh
AAO & quy mé phong thi nghiém véi thé tich la 42 L. Cac két qua vén
hanh mé hinh AAO véi nude thai c6 nong dg COD, TKN, TP dau vao lan
luot la 983,53 £ 14,80 mg/L, 134,73 + 4,20 mg/L va 39,63 + 2,15 mg/L,
tdi nap BOD trung binh 1,12 kg/m®.ngay™, nuwée thai dau ra dat QCVN
62-MT:2016/BTNMT (cot A) va QCVN 40:2011/BTNMT (cot A) voi hiéu
sudt xir Iy COD, TKN, TP lan lwot la 90,05%, 89,12% va 93,21%. O thoi
gian heu nwée 9 gio, tai ngp BOD trung binh 1,25 kg/m®.ngay™, nong do
nude thai dau ra chi dat ¢t B do chi tiéu BODs va COD chi dat cét B ciia
QCVN 62-MT:2016/BTNMT. Két qua nghién citu cho thdy tong thoi gian
liew mieée ciia bé AAO @é xir Iy nweée thai sau biogas kha thi nhat la 10 gic
dé dat tiéu chudn xa thai ciia cdc thong sé 6 nhiem hiku co va dudng chat.

Trich dan: Lé Hoang Viét, V6 Thanh Truong va Nguyéq Vo6 Chéu Ngan, 2020. Khao sat thoi gian luu nuée
cua be AAO phu hop dé xtr Iy nude thai sau ham 0 biogas. Tap chi Khoa hoc Trudong Pai hoc Can

Tho. 56(1A): 49-57.
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1 GIOI THIEU

Chan nu6i 1a mot nganh miii nhon cua nong
nghiép Viét Nam vai 28,15 triéu con heo vao nam
2018 (Tong Cuc Thong ké, 2019). Tuy nhién, viéc
xir Iy chét thai & hau hét cac trang trai chin nudi heo
chi dirng & mirc sir dung ham 1 biogas. Sau qué trinh
xur 1y nay, nong d chat hitu co giam khoang 50 -
60%, dudng chat giam khoang 30 - 40% nén cac
thong s6 6 nhiém cua nudc thai van con cao giy 6
nhiém cho ngudn tiép nhén, anh huéng dén chat
lwong sdng va sirc khoe cong dong dan cur.

Quy trinh AAO hay A20 (Anaerobic [yém khi]
- Anoxic [thiéu khi] - Oxic [hiéu khi]) dugc Barnard
phat minh vao nim 1974, 1a quy trinh cai tién ctia bé
bun hoat tinh truyén théng bang cach b sung thém
ving thiéu khi va ving yém khi (Hartley, 2013).
Theo Tsurushima et al. (2010), s dung hé vi sinh
vat (VSV) tang truong lo ling, cong doan xir Iy yém
khi giup phan hity cac hop chét hitu co, dong thoi
mot luwong 16n 1an v6 co duge phong thich tir viéc
cit mach poly-phosphate s& duoc hap thu khi nuéc
thai di chuyén t6i cong doan xir 1y hiéu khi. Cong
doan thiéu khi dung dé khir dam, VSV sir dung oxy
trong dam nitrate dé tiéu thu hop chét hitu co;
khoang 2/3 lwong dam nitrate dwoc chuyén hoa
thanh nitrogen va phong thich vao khi quyén. O
cong doan hiéu khi, oxy dugc cung cip dé oxy hoa
cac hop chét hiru co va nitrate héa dam amonni trong
nuéc thai. Hop chat hitu co duoc tiéu thu dé hinh
thanh té bao vi khuan méi va giai phong CO,, dam
amonni ciing dwoc chuyén hoa thanh dam nitrite sau
do 1a dam nitrate nho qua trinh nitrate hoa. Qua trinh
hip thu lan ciing duoc thuc ddy dién ra trong giai
doan nay trong diéu kién yém khi - hiéu khi. Quy
trinh nay dugc sir dung rong rai do nude thai sau xir
Iy co néng dd chat hitu co, dam va lan rét tha‘ip, tao
it bun nhét so v6i cac quy trinh khac; bun thai chira
ham luong 1an twong d6i cao c6 thé sir dung lam
phéan bon (Tchobanoglous and Burton, 1991).

Tir nhitng dic diém cua nudc thai sau khi xir 1y
bang ham 1 biogas va nhiing wu diém cua quy trinh
AAO, nghién ciru nay duoc tién hanh nhiam dénh gia
kha nang ap dung céng nghé AAO xt Iy nudc thai
him 1 biogas dat yéu cau xa thai, khao sat cac thong
s6 thiét ké va van hanh quy trinh AAO phu hop, gop
phan bao vé méi trudng quanh céac trang trai chin
nuoi.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 D6i twong nghién ciru
2.1.1 Nudc thdi tir cong trinh biogas

Nudc thai sir dung trong thi nghiém dugc 14y tai
ngan chira nudce thai dau ra cua tui 0 biogas dang
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hoat dong tai trai chan nuéi heo quy mo hd gia dinh.
Nudc thai dugce thu thap khoang tir 6 - 9 gio sang vi
day 1a thoi gian vé sinh chudng trai nén nong do cac
chat 6 nhiém cao.

“Trai chan nudi noi lay nuéc thai thi nghiém nam
¢ ap Thi Tu, thi tran Phong Dién, huyén Phong
bién, thanh phd Can Tho c6 cac thong tin van hanh
nhu sau:

— S lugng: 10 heo nai khoang 200 kg/con, 5
con khoang 120 - 150 kg/con, 12 heo con khoang 60
- 80 kg/con, 49 heo khoang 50 - 60 kg/con, 11 con
khoang 10 - 20 kg/con.

— V¢ sinh chudng trai 2 lan/ngdy, khodng 25 -
35 phat/lan, lugng nud6c si dung khoang 1,6 - 2,3
m3/lan.

— Kich thudc thi a: 10 m x 1,2 m x 1,2 m, thé
tich khoang 11,3 m®. Thoi gian ton luu chat thai
trong tai u biogas tr 2,5 - 3,5 ngay.

2.1.2 Hé¢ vi sinh vgt

_Thu thap 20 L nuoc thai bé bun hoat tinh tir h¢
thong xur Iy nuoc thai cua Cong ty Hai san 404. Nudi
cay vi sinh trong diéu kién phong thi nghiém vai ti
lé bun vanudcthailal: 1.

Bun yém khi 14y tryc tiép tir ham u biogas dang
hoat dong.
2.1.3 Mo hinh AAO
Mo h,inh AAO duoc thiét ké dua trén cac thong
so dé xuat boi Tchobanoglous and Burton (1991) va
WEF (2005). Cac thong so thiét ké dugc thé hién ¢
Bang 1.

Bang 1: Cac thong s thiét ké hé théng AAO

Thong s6 thiétké Ponvi  \BUOng Gid tri
* giatri chon

Ty ¢ thitc in / s6 .4 015- ]

laong VSV (F/M)* <&/Kengdy™ 450

Chat ran lo lung

trong hon dich nudc ma/L. 3000 - i

thai cia m6 hinh xit 9 5000

ly (MLSS)*

Thoi gian Yém khi 05-15 1

ton lvu  Thiéu khi gio 0,5-1,0 1

nudc**  Hiéu khi 35-6,0 5

Hoan luu bun hoat 3 a )

tinh (% theo Qy* ™ /ngay 20 - 50 50

Hoan luunéi tai (% 3, . 100 -

theo Q)** m°/ngay 300 300

Ghi chu:  *: Tchobanoglous and Burton (1991)

**: WEF (2005)
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Qso
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v6iQ (m¥ngay): luu luong nap nudc cia mod
hinh=V /6

V (md): thé tich hoat dong ctia md hinh AAO

0 (gio): thoi gian luu nuée

So (Mg/L): ndng d6 BODs cta nudc thai dau vao
X (mg/L): mat d¢ vi khuan trong mé hinh tinh
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béng ham lugng chit rdn lo limg hoéa hoi (MLVSS)
trong bé

BODyy v (kg BOD/mP.ngay™): tai nap BOD
trung binh tinh theo thé tich hoat dong ciia moé hinh
_ QSo
~ v.1000

Dé phu hop voi kha niang thu thap nuéc thai
(khoang 100 - 150 L/ngay), thiét ké mo hinh nghién
Clru 6 quy md phong thi nghiém nhung van dam bao
mo phong day dii cac qua trinh dién ratrong bé AAO
thuc té. Cac thong sb ky thuat cia moé hinh trong
Hinh 1.
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Hinh 1: Mé hinh AAO (1) ngiin yém khi; (2) ngiin thiéu khi; (3) ngin hiéu khi

Bing 2: Kich thwéc thiét ké mé hinh AAO

Théne sé Cic ngin ciia bé AAO Bé Ling dong nguoc

g Yém khi Thiéu khi Hiéu khi USBF
Chiéu dai (m) 0,10 0,10 0,50 0,20
Chicu rong (m) 0,15 0,15 0,15 0,15
Chicu cao (m) 0,40 0,40 0,40 0,40
Chicu cao md hinh (m) 0,50 0,50 0,50 0,50
The tich st dung (L) 6,00 6,00 30,0 12,0
Thé tich m6 hinh (L) 7,50 7,50 37,5 15,0
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2.1.4 Cadc cong trinh phu tro

DE ¢ thé danh gi4 chinh xéc higu qua xir 1y cia
mo hinh’ AAO, mét t?é lang dc}ngNnguqc USBF dqqc
bo tri noi tiep voi bé AAO dé ho trg qué trinh lang
cén trong nudc thai. Ngoai trir thong so SS cua mau
nuGe th}' nghiém dugc thu thap sau bé USBF, cac
thong so khéc dugc danh gid véi mau nudc thu thap
sau bé AAO. Ngoai ra, nghién ctru cling su dung
thém mét so6 thiét bi phu trg khac nhu:

- Mob-to khué’y: ting x4o tron hSn dich bun
nudc thai ¢ ngan yém khi va ngan thiéu khi.

~ — May thoi khi: cong sut 75 L/phut dé cung
cap khi cho ngén hiéu khi.

_ — May bom hoan luu: I mdy hoan luu bun tir
bé lang ve ngan yeém khi va 1 mdy bom hoan luu
nudC tir ngan hiéu khi vé ngan thicu khi.

— Binh Mariotte: binh thé tich 80 L chira nuéc
thdi co cot nudc thiet ke bang ong nhua trong dé theo
ddi myc nugc trong binh, van dicu chinh Iuu lugng,
ong nhya dan nudc vao bé xir 1y.

2.2 Cac bud6c tién hanh nghién ctiu

2.2.1 Khdgi dong mé hinh va vdn hanh quy
trinh

Nghién ciru dugc tién hanh tir thang 8/2018 dén
thang 12/2018 trén mo6 hinh AAO quy mo6 phong thi
nghiém bé tri tai Khoa Méi truong va Tai nguyén
Thién nhién - Truong Pai hoc Can Tho.

Nuéc thai hdm biogas dwoc loai bo mot phan
chét ran dé tranh gy nghet van va duong 6ng coa
b6 thi nghiém, va dugc dua tir binh Mariotte chay
vao bé phan tng véi Iuu lugng diéu chinh theo thoi
gian ton luu nude dinh hudng. Theo ddi DO dinh ky
& 3 thoi diém trong ngay (sang, trua, toi), kiém tra
lvu lugng déu vao, dong hoan ndi tai va hoan luu
bun phu hop.
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2.2.2 Tién hanh thi nghiém dinh hwéng

Nuéc thai ham 1 biogas c6 nong do chat hiru co
va dudng chat cao nén dé loai bo ching can thoi gian
lwu du dai dé qué trinh phan hity cac chét hitu co,
cAc qua trinh nitrate héa, khir nitrate duoc dién ra.
Trong nghién ctru nay, thoi gian ton luu 9 gio dugc
chon 1am méc cho thi nghiém dinh huéng (lya chon
nay duwa vao ndng do COD cua nudc thai dau vao).
Tién hanh phan tich COD cta nudc thai déu vao va
dau ra ciia mé hinh trong 3 ngay lién tyc, déng thoi
phan tich MLSS, ham luong vat chat rin bay hoi cta
nudc thai (MLVSS) ¢ cac ngén ciia mé hinh xu 1y.
Néu nong d6 COD dau ra cia mo hinh khong dat
QCVN 62-MT:2016/BTNMT, tang thoi gian luu
hay diéu chinh cac thong s van hanh (% hoan luu,
MLVSS); néu nong do6 COD dau ra dat QCVN 62-
MT:2016/BTNMT tién hanh thi nghiém chinh thuc.

2.2.3 Tién hanh thi nghiém chinh thirc

Sau thi nghiém dinh huéng, tién hanh thu mau
nude dau vao va dau ra trong 3 ngay lién tuc phan
tich cac thong so6 pH, COD, BODs, SS, TKN va TP.

So sanh két qua thu dugc véi quy chuan ky thuat
qudc gia vé nuéc thai chin nuéi QCVN 62-
MT:2016/BTNMT va quy chuan ky thuat quic gia
vé nudc thai cong nghiép QCVN 40:2011/BTNMT,
néu két qua thu dugc dat cac quy chuin nay va co
hiéu suat xir 1y cao, thi nghiém tiép theo s& ting luu
lwong dau vao nham giam thoi gian luu nuwéc. Néu
két qua thi nghiém c6 hiéu suat xtr Iy con vuot cac
quy chuan nay, thi nghiém tiép theo s& diéu chinh
thong s6 van hanh (DO, MLSS, MLVSS) hoic giam
lwu lwong du vao dé tang thoi gian luu nude va xir
ly ctia mo hinh.

2.3 Phwong phap phan tich miu

Mau nudc duge phan tich tai phong thi nghiém
cua Khoa Mo6i truong va Tai nguyén Thién nhién -
Truong Dai hoc Can Tho.

Bing 3: Théng ké cac thong so phén tich va dung cu thuc hién

Théng s6 Phuong phap phén tich

pH bo truc tlep bang may (TCVN 4559:1988)

DO Do truc tiép bang may (TCVN 4564: 1988)

SS Phuong phap loc va xéac dinh bang khdi lugng (TCVN 6625:2000)
COoD Phuong phap Dicromate dun hoan luu kin (TCVN 4565:1988)
BODs Phuong phap Winkler cai tién, SMEWW 5210B (TCVN 4566:1988)
TKN Phan hity dam va chung cat Kjeldahl (TCVN 6638:2000)

TP Phuong phap SnCl, (TCVN 6202:2008 I1SO 6878:2004)

3 KET QUA VA THAO LUAN

3.1 Tinh chit nwéc thai thi nghiém

Thanh phan va tinh cht nuéce thai ham a biogas
thuong khac nhau, lugng nudc thdi phat sinh ludn
bién dong va bi anh huong baéi so lan, lugng nude
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duing cho cac hoat dong vé sinh chudng. Do d6 mau
dugc lay trong khoang thoi gian tir 6 - 9 gio cua 3
ngay lién tiép, tién hanh phan tich cic thong sb 6
nhiém chu yéu dé danh gia chat lugng nuéc thai va
xem xét diéu chinh nhing gié tri can thiét khi xur 1y
sinh hoc.
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Bang 4: Thanh phén tinh chit nwéc thai tai u

biogas

Chi ticu Pon vi Gia tri trung binhR:I: do 1éch

: chuan (n =3)
pH - 6,88 £ 0,03
SS mg/L 122,7 +£9,31
COoD mg/L 983,53 + 14,80
BODs mg/L 489,63 + 3,15
TKN mg/L 134,73 £4,20
TP mg/L 39,63 £ 2,15

Nudc thai khi lay c6 mau vang duc (do thoi gian
ton luu cua thi U biogas qua ngan, cong vai lwong
phan va thirc an du thtra nap vao tii 4 nén nudc thai
khong c6 mau den hay nau sdm déc trung), cé mui
héi va co chira can lng, chét lo ling.

Gia tri pH cta nudc thai ¢ gia tri trung binh 1a
6,88 nam trong khoang tir 6 - 7 thich hop cho qua
trinh phan hay sinh hoc (Monnet, 2003). Do do,
khong can diéu chinh pH ciia nuéc thai trude khi
dua vao van hanh hé thong xir 1y.

Ty 1€ BODs : COD = 489,63 : 983,53 =0,5 thich
hgp cho qua trinh xtr Iy sinh hoc (Lé Hoang Viét va
Nguyén V& Chau Ngan, 2016).

Ty 16 BODs : N : P =489,63: 134,73 : 39,63 =
100 : 27,5 : 8,1 cho thiy dudng chét thira so vé6i nhu
cau caa vi khuan (Lé Hoang Viét va Nguyén Vo
Chau Ngén, 2016). Vi vay, can loai bo lvong dudng
chét du thira, dam bao nuéc thai dau ra dat quy
chuan xa thai. Ham lwong dam trong nudc thai cao
can phai ap dung céc qua trinh khir dam va dam hoa
dé loai bo dudng chat nay. Ham luong lan trong
nuéce thai ciing kh cao can c6 qua trinh yém khi két
hop hiéu khi dé loai 1an khoi nuéc thai. Dé cac qua
trinh trén dwoc din ra can phai c6 thoi gian luu
nude du dai vi qua trinh dam héa va khir dam xay ra
cham hon qua trinh phéan hity cac hop chét hitu co.

Do nuéc thai di qua tai u biogas, mot phan chét
rin da duoc gitr lai trong hdm 1 nén ndng d6 SS
trung binh la 122,7 mg/L < 150 mg/L, thich hop cho
vao bé xu ly sinh hoc ma khong can qua giai doan
ling so cap.

Véi cac diéu kién nhu trén loai nudc thai ham u
biogas nay phu hop dé xtr ly bang bién phap sinh
hoc.
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3.2 Két qua thi nghi¢m
3.2.1 Theo ddi su 6n dinh ciia mé hinh giai
doan thich nghi

Sau 26 ngay van hanh, VSV trong mé hinh da
phat trién tot va thich nghi thé hién qua bun & ngan
yém khi c6 mau den, de tao bong; & cac ngan thiéu
khi bun c6 mau nau sim, bong bun to; bun & ngin
hiéu khi dé tao bong, c6 mau ndu d6 va ling tét. Bé
danh gia tinh 6n dinh ctia m6 hinh d6i véi su bién
thién vé nong d6 6 nhidm ctia nude thai dau vao, tién
hanh thu mau nuéc thai dau vao va dau ra dé phan
tich, theo doi COD trong 3 ngay lién tiép.

Bang 5: Nong dd nuéc thai dau vao va dau ra cia
mé hinh trong 3 ngay (6 = 9 gio)

. COD (mg/L)
Neay Pau vao Diu ra
09/10/2018 886,15 166,89
10/10/2018 929,52 169,14
11/10/2018 910,34 173,24
Trung binh £d0 g8 67 4 9173 169,76 + 3,22
léch chuan

Két qua phan tich COD cuia nuéc thai dau vao c6
nong do6 cao dat 908,67 + 21,73 mg/L, nhung COD
dau ra c6 ndng do thap chi con 169,76 + 3,22 mg/L.
Trong bé AAO, ham lwgng COD duoc xir ly cha yéu
tai viing yém khi, tai d6 VSV yém khi s& hap thu cac
chét hitu co hoa tan ¢ trong nudc thai, phan hiy va
chuyén héa chung thanh cac hop chit ¢ dang
khi bang cac phwong trinh hoa hoc nhu sau:

Chét hitu co + VSV yém khi — CO; + HS +
CHg + cac chat khac + nang luong

Chat hitu co + VSV yém khi + nang luong —
CsH7O2N (te bao vi khuan méi)

Nong d6 COD trong nudc thai sau xir Iy da dat
QCVN 62-MT:2016/BTNMT (cot B) va khong bién
dong nhiéu. Tuy nhién nong d6 COD di gan dat gia
tri COD ciia QCVN 62-MT:2016/BTNMT (cot A),
do d6 thay vi tién hanh thi nghiém chinh thic & thoi
gian luu nude 13 9 gio, nghién ciru ting thoi gian luu
nuéce 1én 10 gio dé kiém tra nuée dau ra c6 thé dat
cot A cuia quy chudn hay khong.

3.2.2 Két qua vdn hanh mé hinh AAO 660 = 10
gio

Sau khi thay d6i cac théng sb van hanh va mé
hinh d3 hoat dong én dinh, ldy miu nuéc thai dau
vao va dau ra cua mo hinh trong 3 ngay lién tuc dé
phan tich.
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Bang 6: Nong dé ciia nwéc thai diu vao va diu ra mé hinh AAO (0 = 10 gio)

Chit lwgng nuéc thai (n = 3) Hiéu suat

Chi titu Don vi Diu vao Diu ra (%)
pH - 6,7 £0,10 6,87 = 0,06 -
SS mg/L 128,75 + 6,96 13,75+ 1,77* 99,74
COD mg/L 915,12 + 20,59 91,05+ 1,78 90,03
BOD:s mg/L 466,65 + 10,12 35,54 3,25 92,38
TKN mg/L 145,80 + 4,53 15,87 + 1,57 98,12
TP mg/L 3344295 2,27+0,25 93,21
Ghi chii:  Két qua duoc trinh bay la gid tri trung binh + dj léch chudn

* két qua dau ra sau bé ling dong nguwpc USBF

Bing 7: Thong s6 van hanh md hinh AAO (0 = 10 gi®)

Cic ngin ciia bé AAO

Thong so Yémkhi ___ Thidu khi Hiéu khi
O-xy hoa tan DO (mg/L) KPH 03-05 26-28
Thoi gian luu nudce 0 (giod) 1,43 1,43 7,14
Luu lugng nap nuéc Q (m®/ngay) 0,1008
Ti 1é thuc an trén s6 luong vi khuén F/M (d) 0,31
Tai nap BOD trung binh (kg BOD/m®.ngay™) 1,12
MLVSS trung binh (mg/L) 3.670
MLSS trung binh (mg/L) 5.244
Hoan Iuu bun (% theo Q) 50
Hoan Iuu ndi tai (% theo Q) 300

Gia tri pH cta nudce thai sau xu 1y cao hon nude
thai dau vao ching t6 qua trinh khir dam dién ra tét,
lam tang lwong kiém trong nudc thai va nang gia tri
pH. Mic du pH cua nuéc thai sau hé thng ting
nhung van nam trong khoang cho phép tir 6 - 9 theo
QCVN 62-MT:2016/BTNMT (cot A).

Ham luopg SS dau vao la ’128,75 + 6,96 mg/L,
nhung SS dau ra giam con rat thap 13,75 + 1,77

mg/L véi hiéu suét loai bo 13 99,74% dat QCVN 62-
MT:2016/BTNMT (cot A). Nguyén nhan SS dugc
loai b6 cao nhu vay 1a do VSV hép phu cac chit rin
lo ling 1én bong bun, dong thoi phan hay cac chat
rin nay dé tong hop cac té bao méi. Viéc gii lai SS
trong 16p bun & bé loc dong nguoc USBF lam giam
dang ké ham luong SS trong nuéc thai dau ra.

mg/L
] m Diu vao
1000 Daura
_ QCVN 62-MT:2016/BTNMT (cot A )
§ ----------- QCVN 40:2011/BTNMT (ct A)
800 -
600 -

200

ﬁm

400 - §

Y271 rzzzzn SN o

SS COD

BOD TKN TP

Hinh 2: Théng s chit lwgng ciia nwéc thai trude va sau xir 1y (0 = 10 gio)
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COD va BODs trong nuéc thai dau vao c6 ndng
d6 6 nhidm rat cao lan lugt 14 915,12 + 20,59 mg/L
va 466,65 £ 10,12 mg/L. Nong d6 COD, BODs dau
ra con 91,05 + 1,78 mg/L va 35,54 £ 3,25 mg/L déu
dat QCVN 62-MT:2016/BTNMT (cot A). Nong do
cac chit hitu co trong nuéce thai giam nhiéu chi yéu
nho vao qué trinh phan huy cac chit hitu co cua
VSV & céc diéu kién yém khi, thiéu khi va hiéu khi
thanh céac chit khi, cac chat vo co don gian, va tao
nén ning lugng cho qua trinh tong hop té bao cua
chung. Ngoai viéc phan huy cac chat hitu co, cac
bong bun con ¢6 thé hap phu cac hat rén lo ling, cac
chat hitu co hoa tan, do d6 ndng do chét hiru co dwoc
giam dang ké sau khi di qua bé lang. Hiéu suét xir ly
COD trong nghién ctru nay rat cao dat 90,03% tuong
duong vai cac nghién clru trude diy trén nudc thai
tong hop dat 90% (Michael et al., 1997), va dat 89%
trén nude thai sinh hoat (Zhang et al., 2013).

Nudc thai dau vao co ndong do TKN kha cao dat
145,80 + 4,53 mg/L, ton tai chu yéu ¢ dang dam
amonni va dam hitu co. O dau ra cua hé théng, nong
d6 TKN giam dang ké chi con 15,87 + 1,57 mg/L
dat yéu cau xa thai cia QCVN 62-MT:2016/
BTNMT (cot A). Diéu nay 1a do qua trinh dam hoa
di2n ra tét, lugng dam amonni cua nudc thai dugc
oxy hoa thanh dam nitrate trong ngan hiéu khi, mot
phan duoc cac VSV di dudng chuyén héa vao bén
trong té bao dé tong hop té bao vi khuan méi. Lugng
dam nitrate tir ngan hiéu khi duoc hoan luu tré lai
ngn thiéu khi dién ra qua trinh khir dam, khi do6 cac
ion NOs™ s& bi khir thanh cac dang khi va cudi cing
1a N, dugc phong thich ra ngoai khi quyén. Hiéu suat
loai bo TKN dat 98,12% trong nghién ctru nay cao
hon nghién ctu cua Michael et al. (1997) dat 66%
cho nudc thai tong hop, va nudc thai sinh hoat cua
Zhang et al. (2013) dat 83%. Hiéu sut xur Iy TKN
cao la do nudc thai chan nudi da dugc xir 1y trudc
bang qua trinh yém khi & bé biogas, khi d6 mét phan
nitrate da duoc khur trudc.
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Nong do TP trong nudc thai dau vao co gia tri
trung binh 1a 33,4 + 2,95 mg/L, sau qua trinh xtr ly
giam nhiéu chi con 2,27 + 0,25 mg/L dat QCVN
40:2011/BTNMT (cét A). Lan duoc loai bo theo 2
co ché: (i) hoat dong cua VSV yém khi lam giam pH
tir d6 hoa tan phosphate, qua ngan thiéu khi qua trinh
khir dam nitrate dién ra tao kiém lam pH ting tro lai
lam 1an két tua va két dinh vao cac bong bun; (ii)
nud6ce thai dau vao di tir ngan yém khi sang thiéu khi,
va sang hiéu khi va bun vi sinh & ngan ling duoc
hoan Iuu tré lai ngan yém khi, khi d6 c6 su thay doi
ludn phién diéu kién gitra yém khi va hiéu khi tir tao
dong luc thiic ddy qua trinh chon loc dong vi khuén
¢6 kha nang tich lity 1an cao (dong vi khuan PAOSs)
va dugc loai bo ra ngoai qua viéc xa bo bun theo
dinh ky. Tuong ty TKN, trong nghién ctru nay hiéu
suat loai bo TP dat 93,21%, twong dwong véi hiéu
suat 99% trén nudc thai sinh hoat (Zhang et al.,
2013), nhung cao hon han hiéu suat 49% trén nudc
thai tdng hop (Michael et al., 1997).

Sau khi van hanh & téng thoi gian lwu nuéc 10
gio tit ca cac chi tiéu nghién ctru déu dat cot A caa
QCVN 62-MT:2016/BTNMT va QCVN 40:2011/
BTNMT, bé AAO di hoat dong mot thoi gian dai,
6n dinh nén nghién ctu tién hanh giam thoi gian luu
nuéc xudng con 9 gior cho thi nghiém tiép theo dé
danh gia xem ¢ thoi gian luu nude nay nude thai dau
ra con dat loai A hay khong.

3.2.3 Két qua van hanh mé hinh AAO &6 = 9
gio

Dé giam tong thoi gian ton luu nude con 9 gio,
lru Twong nudce thai dau vao duoc nap ting 1én véi
cac thong s6 van hanh dugc trinh bay ¢ Bang 9. Sau
3 ngay van hanh dé vi khuan thich nghi véi diéu kién
m&i, tién hanh léy mAu nude thai dau vao va diu ra
ctia md hinh trong 3 ngay lién tyc dé phan tich va
danh gia.

Bang 8: Nong dd ciia nwéc thai ddu vao va diu ra mé hinh AAO (0 =9 giv)

Nude thai (n=3)

Chi tiéu Ponvi Piu vio Diura Hiéu suat (%)
pH - 6,63 + 0,06 6,8+0,1 -
SS mg/L 119,58 + 5,98 12,92 + 0,59* 99,71
COoD mg/L 938,50 + 27,57 165,54 + 4,09 82,36
BODs mg/L 469,17 £ 12,34 84,7+2,74 81,91
TKN mg/L 126,10 + 2,03 40,57 + 4,08 67,83
TP mg/L 30,47 £ 2,59 3,47 + 0,50 88,62
Ghi chii:  Két qua dwoc trinh bay la gid tri trung binh £ d¢ léch chudn

* két qua ddu ra sau bé ling dong ngiroc USBF
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Bing 9: Thong s6 van hanh mé hinh AAO (0 =9 gid)

. P Cic ngiin ciia bé AAO
Thong s0 Yémkhi  Thiéu khi Hiéu khi
Oxy hoa tan DO (mg/L) KPH 0,3-05 28-32
Thoi gian luu nude 0 (gid) 1,29 1,29 6,42
Luu lugng nap nude Q (m*/ngay) 0,112
Ti 1é thirc #n trén s6 luong vi khuan F/M (d) 0,41
Tai nap BOD trung binh (kg BOD/m® ngay™) 1,25
MLVSS trung binh (mg/L) 3.024
MLSS trung binh (mg/L) 4.382
Hoan Iuu bun (% theo Q) 50
Hoan luu néi tai (% theo Q) 300

Két qua do dac pH ciia nuéc thai sau hé thong thich twong tu phan thao luan vé két qua xir 1y & thoi
xu 1y ¢6 gia tri cao hon nudc thai dau vao. Mac du gian luu nudce 10 gio.

pH ciia nudce thai sau hé thong tang nhung van nam A e . o pa ahe s
trong khoang cho phép tir 6 - 9 dugc quy dinh trong i Non_% do F OD va BOP > tron% nuoc th‘al dau vao
. n A N ¢6 su bién dong tuong doi cao, lan lugt 1a 938,50 +

QCVN 62-MT:2016/BTNMT (cot A). Nguyén nhan ) o
) < R \ I \ 27,57 mg/L va 469,17 + 12,34 mg/L. Tuy nhién,
lam pH tang twong tu ¢ phan thao luan vé két qua A A . A am 13 5
Xt 1§ & thoi gian Tuu nuec 10 gio. nong d6 COD va BODs dau ra giam lan luot la
) . 165,54 + 4,09 mg/L va 84,7 £ 2,74 mg/L thap hon
Qua 3 ngay phén tich lién tiep chi ti€u SS dau ngudng cho phép quy dinh boi QCVN 62-
vao la 119,58 + 5,98 mg/L, nhung ¢ dau ra giam MT:2016/BTNMT(c©t B). Hiéu suat xu Iy COD dat
nhiéu chi con 12,92 + 0,59 mg/L dat QCVN 62- 82,36% thap hon nghién ctru trude day trén nudc
MT:2016/BTNMT (cot A) véi hiéu suat xi ly thai tong hop dat 90% (Michael et al., 1997), va

99,71%. Nguyén nhan SS duoc loai bd cao dugc giai nudc thai sinh hoat dat 89% (Zhang et al., 2013).

mg/L_ [;;;j Dau vao
1000 Z_ gacuwz 62-MT:2016/BTNMT (ot A)
,,,,,,,,,,, QCVN 40:2011/BTNMT ( cot A)
800
600

400

G224
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Hinh 3: Thong sé chit lwgng ciia nwéc thai trwde va sau xir 1y (0 = 9 gio)

Michael et al. (1997) dat 66% cho nudc thai tong
2,03 mg/L ¢6 ham lrong dam kha cao, ton tai chi hop, n%nrng thap hon nghién ciru trén nudce thai sinh
o A N . hoat ciia Zhang et al. (2013) dat 83%.

yeéu ¢ dang dam amonni va dam hitu co. Trong nuéc : )

thai dau ra cua hé thong, chi tiéu TKN giam dang ké Nong do TP trong nudc thai dau vao cé gia tri
chi con 40,57 = 4,08 mg/L. dat Q(;VN 62- trung binh 30,47 £+ 2,59 mg/L, sau qua t{inh xu ly
MT:2016/BTNMT (cot A) voi hiéu suat loai bo ham lugng TP trong nudc thai da giam nhiéu chi con
TKN 1a 67,83%, twong duong v6i nghién ctiu cua 3,47 £ 0,50 mg/L dat QCVN 40:2011/BTNMT (cét

Nudc thai dau vao c6 ndng d6 TKN 1a 126,10 +
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A) véi hiéu suét loai bo TP 14 88,62%, thip hon hiéu
suit 99% trén nuéc thai sinh hoat (Zhang et al.,
2013), nhung cao hon han hiéu suit 49% trén nudc
thai tong hop (Michael et al., 1997).

Nhu vay, sau khi van hanh bé AAO ¢ tong thoi
gian Iuu nude 9 gio, nudc thai dau ra chi dat loai B
cia QCVN 62-MT:2016/BTNMT (cot B), do do
khong tién hanh thi nghiém & thoi gian luu nudc
ngén hon.

4 KET LUAN VA KIEN NGHI

Quy trinh AAO c6 thé g dung xir Iy nudc thai
sau ham u biogas dé loai bo ndng d6 chét hiru co,
dam va lan. Két qua nghién ctru cho thay, & thoi gian
lwu nude cia bé AAO 1a 10 gio, tai nap BOD trung
binh 1,12 kg BOD/m®ngay™!, nudc thai dau vao co
nong d6 COD, TKN, TP lan lugt 983,53 + 14,80
mg/L, 134,73 £4,20 mg/L va 39,63 + 2,15 mg/L cho
nudéc thai dau ra 6 ndng do 6 nhiém dat cot A theo
quy dinh xa thai cia QCVN 62-MT:2016/BTNMT
va QCVN 40:2011/BTNMT.

Dé tang tinh tng dung cua bé AAO can tiép tuc
nghién ctru va hoan thién hon bang viéc danh gia
hiéu suét loai bo nong do chét hitu co, dudng chat
véi thot gian Iuu phu hop 6 tirg giai doan cua quy
trinh hodc co thé nghién ctu két hop véi cac loai gia
thé bam dinh dé tang hiéu qua xu 1y cta quy trinh.
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