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ABSTRACT

The domestic seafood industry is increasingly developing because
Vietham promotes seafood exports. Accordingly, wastewater from the
seafood industry, especially shrimp-head shell processing effluent, is
polluting water sources more seriously. This study aimed to test if the
laboratory-scale models of air stripping (AS) column and anaerobic-
anoxic-oxic (AAO) tank can treat this type of wastewater to evaluate their
combined treatment efficiency. The input has a high level of TSS = 455 +
63.8 mg/L, COD = 5,601 + 1,292 mg/L, BOD5=2,954+271.0 mg/L, N-
NH4+=1,479+143.2 mg/L, TN=2,003+158.0 mg/L, TP=177,7+57.7 mg/L
and pH=6.8+0.07. The research results showed that the AS column can
be used as a pre-treatment stage for wastewater with the amount of N-
NHA4+ removed approximately 90%. For AAO tanks, treatment efficiency
is very high, with TSS reaching 93.49%, BOD5 98.96%, COD 98.71%, N-
NH4+ 99.54%, TN 99.05%, and TP 94.88%. The results show that the AS
column can be combined with the AAO tank to treat shrimp-head
processing wastewater with a high pollutant concentration.

TOM TAT

Nganh cong nghiép thiy san trong nuoc dang phat trién trong boi canh
Viét Nam thiic ddy xudt khdu thuy san. Theo do, nudc thai cua nganh thiy
sdn, ddc biét la mede thai ché bién vé dau tom dang gdy é nhiém nguon
nudc nghiém trong. Nghién ciru thir nghiém két hop mé hinh cét AS (air
stripping) va bé AAO (anaerobic-anoxic-oxic) quy mo6 phong thi nghiém
aé danh gia hiéu sudt xur Iy két hop cho nude thai nay. Nude thai dau vao
6 nong dg 6 nhiém rdt cao TSS =455 + 63,8 mg/L, COD = 5.601 + 1.292
mg/L, BODS =2.954 + 271,0 mg/L, N-NH4+=1.497 + 143,2 mg/L, TN=
2.003+158,0 mg/L, TP =177,7+57,7 mg/L va pH=6,8+0,07. Két qua
nghién ciru cho thay cot AS c6 thé sir dung lam céng doan xik 1y ni-to chinh
trong nudc thdi voi hiéu sudt loai bé N-NH4+ xd'p xi 90%. Cum cong nghé
AS két hop AAO c6 hiéu sudt xir Iy cao véi TSS dat 93,49%, BODS
98,96%, COD 98,71%, N-NH4+ 99,54%, TN 99,05%, va TP 94,88%. Co
thé thay rang, cum AS va cum AAO c6 thé két hop trong xir Iy nude thdi
ché bién vo dau tém cé nong dg 6 nhiém cao.
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1. GIOI THIEU

Ché bién thiry san (CBTS) 1a mét trong nhiing
nganh miii nhon mang lai gia tri kinh té cao cho dat
nuée. Theo bao céo ciia Téng cuc Thuy san, kim
ngach xuét khau thuy san nam 2021 wéc dat 8,89 ty
USD, tang 5,7% so v&i nam 2020 (Huong, 2021).
Tuy nhién, su phat trién ctia nganh CBTS da va dang
kéo theo nhleu van dé moi truong, trong d6 nude
thai 13 vin dé duoc quan tam nhat. Nhiéu co s6
CBTS ¢ cac nudc dang phat trién xa nudc thai chua
qua xu ly hodc xur 1y mot phan ra ngudn tiép nhan
tryc tiép 1am 6 nhidm moi truong nudc ¢ dang chat
hiru co, diu, md, dudng chit va dam (Venugopal &
Sasidharan, 2021; Pan et al., 2022).

Nganh ché bién t6m xuit khau phat sinh mot
lwong 16n chét thai gdm vo tém va nudc thai, chung
chira khoang 25 - 35% protein va vo dau tom con
khoang 30% chitin nén kha ning gay 6 nhiém méi
truong 16n. Ngudn phé thai dau tom tuoi c6 thé dugce
sir dung cho 1én men 0 chua nham thay thé mot phan
dam trong khau phan thirc an gia stc, gia cAm va co
thé ton trir san pham sau 1én men dé str dung dén;
tuy nhién, ching chua thay thé dugc ham lugng dam
do chira cac thanh phan kho tiéu hoa (Tram & Cic,
2004).

Céc quy trinh xir Iy nude thai CBTS tiéu biéu
déu c6 cong doan xir Iy sinh hoc dong vai tro quyét
dinh trong qua trinh xr 1y cta toan bd hé théng
(Dong va ctv., 2011). Véi tai luong 6 nhiém cao, hé¢
thong xur 1y nuge thai CBTS céan c6 cong doan tién
xtr ly. Tién xir Iy nude thai CBTS nham hai muc
dich: (i) loai bo a-mén, (ii) giam lwong chat hiru co
(CHC), kim loai nang va cac doc td, qua do cai thién
ty 16 BODs/COD nham ting hiéu qua xi ly nudc thai
bang bién phap sinh hoc (Trung va ctv., 2016; Viét
& Ngan, 2018).

Cong nghé thap duél khi Air Stripping (cong
nghé AS) cho nudc thai tiép xiic voi khong khi nham
16i kéo khi NH;3 hoa tan ra khéi nude qua bé mit tiép
xuc (Kinidi et al., 2018). Cong nghé nay da dugc Cu
va ctv. (2022) thir nghiém cac thong s van hanh va
tién xir Iy thanh cong nudc thai tir qua trinh ché bién
v6 dau tom chira ham lugng ni-to kha cao. Thém vao
d6, cong nghé xir 1y sinh hoc yém khi - thiéu khi -
hiéu khi (AAO - Anaerobic-Anoxic-Oxic) dugc
danh gia 1a cong nghé c6 hi¢u suit loai bo dam va
phét pho cao vé6i chi phi van hanh twong déi thap
(Donkin & Russell, 1997; Ma et al., 2009; Lim et
al., 2009 Zhang et al., 2013) dang dugc ap dung rong
rdi trong xr Iy nude thai. Viéc két hop hai cong nghé
AS va AAO trong xtr Iy nudce thai ciia nganh CBTS
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duoc ky vong khic phuc dugc cac han ché cua cac
cong ngh¢ xtr Iy nudce thai thuy san hién nay, dac
biét 1a nganh ché bién diu va vo tom. Nghién ctru
nay thir nghiém xr Iy nudce thai ché bién vo dau tom
trén mé hinh két hop cong nghé AS va AAO quy mo
phong thi nghiém. Néu két qua xir 1y tot s& mo ra co
hoi cho nganh ché bién thuy san ap dung cong nghé
xtr 1y nay trong quan 1y chat lugng moéi truong theo
QCVN 11-MT:2015/BTNMT vé nudc thai ché bién
thuy san (QCVN 11-MT).

2. PHUONG PHAP NGHIEN CUU
2.1. MO hinh thi nghiém
2.1.1. Mé hinh AS

Mb hinh AS dugc lay theo cot xir Iy a-mén cua
nhém tac gia Ctr va ctv. (2022) vdi cac thong s k§
thuat: cao 6,0 m va cé duong kinh 0,2 m, chiéu cao
16p gia thé K3 lam bang nhya HDPE (duong kinh
25 x 10 mm, dién tich bé mat 584 m?) day 4,0 m, thé
tich lam viéc 180 L (Hinh 1). M6 hinh dugc van
hanh véi tai luong nap nudc 8,1 L/m?.phit, ty 1€ khi
: nudce 1a 2.000, 4.000, 6.000 m*/m?3 va gia tri pH =
9,0; 9,5; 10,0 (trong khoang pH = 8,5 — 10,5 theo
Halling and J@gensen (1993)). NaOH (d¢ tinh khiét

98%, xuét xir An Do) duge dung de diéu chinh pH.
Ngoai ra, mot sb thiét bi phu trg gdm may thdi khi,
may bom dinh lugng, ban diéu chinh nhiét do, may
do pH, may do tdc d6 gi6 (khi) dugc sir dung dé van
hanh mé hinh AS.

Lép hit m

e Hé théng phdn phéi long
Nuge trudc xu 1y

Ludi gitr vdt liéu

Ldp vdt ligu

T&m phan phéi lai dong chdy

Budng cdp khi Ldp dd vdt ligu
Nutic sau xii Iy

Hinh 1. M6 hinh thiét ké méd hinh AS
(Nguén: Cit va ctv., 2022)
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Hinh 2. Mb hinh thiét ké m6 hinh AAO

Nude thai ché bién vé dau tom duoc thu nhan tir
xuong ché bién vo dau tom ciia Nha may san xuat
thity san, van chuyén vé phong thi nghiém va nap
nudc trong ngiy vao thung chira. Cac chét ran c6
kich thudc 16n duoc loai bo nham tranh giy nghet.
Trong cot AS, nudc thai duge bom dinh lugng phan
phéi déu tir trén xudng thong qua hé thong voi b tri
& dinh thap va qua ludi giir vat lidu, didu nay gitp
nude duoc phan bd déu trén bé mit gia thé. Khi dugc
cép theo hudng tir dudi 1én qua may thdi khi. Dong
khi thdi 1én tiép xuc voi dong nude tir trén xudng s&
16i kéo cac chat khi hoa tan va tich NHs ra khoi dong
nudc thai, lam giam luong N-NH4". Nudce sau xtr ly
thu vao 6ng dudi day cot AS va dwa qua mé hinh
AAO thong qua binh Mariotte. Binh hoat dong theo
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d6, ty 16 L : W clia cac ngan yém khi, thiéu khi va
hiéu khi lan luot 1a 0,47 : 1, 1,57 : 1, va 3,00 : 1.
Tdng thé tich bé AAO hitu dung 1a 38 L.

2.2. Cac buéc thye hién

Thi nghiém trén cym mod hinh Kkét “hqp AS va
AAOQO duoc van hanh theo 4 budc, cu thé nhu sau:

Buée 1 - Chuan bi nude thai thi nghiém: Nudc
thai duoc thu tir xwong ché bién vo dau tom cia Nha
mAy san xudt thay san nam trong Khu cong nghiép
Téan Phu Thanh, xa Tan Phu Thanh, huyén Chéau
Thanh A, tinh Hau Giang. Mau dugc thu trong 24
gior lién tuc, sau do6 tron déu trong thing chira mau,
van chuyén vé phong thi nghiém va dua vao van
hanh cac mo hinh thi nghiém.

Budc 2 - B tri thi nghiém két hop cong nghé AS
va AAO: Nuéc thai thu nhan hang ngay dugc ling
s0 bo dé loai bo lwong chét ran tho trude khi dua vao
hé théng. Hé théng van hanh lién tuc 3 ngay nham
6n dinh cac thong s van hanh trude khi thu miu
(Cu va ctv., 2022).

Mo hinh AS: St dung thong 6 van hanh dugc
xac dinh theo Ctr va ctv. (2022), cu thé gém: pH =
9,5, thoi gian phan Gng vai NaOH 1a 30 phut, tai
lwong nap nuéc 8,1 L/m?.phat, ty 1& khi/nuée =
4.000 m*/m3; N-NH4" du ra can dat ndng do dudi
150 mg/L.

Mb _hinh AAO dugc thyc hién véi cac thong sd
van hanh nhu ty 1€ thitc an:vi sinh vét (F/M), thoi
gian luu chét rin, hdn hop chét rén lo ling trong bun
(MLSS), thoi gian luu nudce va thoi gian luu bun nhu
trong Bang 2.

Bing 2. Cac thong s6 van hanh bé AAO

nguyén tic can bang 4p qua binh kin, dng nap vao Chi tiéu Pon vi Gia tri
l?inh Mariotte luén tha‘ip hon mirc nuGce trong binh dé F/M kg/kg/day _
6n dinh luu luong nap cho bé AAO. Thoi gian luu chat rin ngay 10
2.1.2. M6 hinh AAO MLSS i mg/L 4.100
) L Kk x .z o - Yém khi 1,00
Béang 1. Cac thong so thiét ké ciia bé AAO 1”101 glan & khi gid 333
Nedin Thé Kich thuéc (mm) WU U Hidu khi 6,05
g tich®(m®) H L w . _Yémknhi 5,00
i Thoi gian X , R
Yém khi 0,0042 400 70 150 lrubin - Lhieu khi ngay 2,33
Thiéu khi 0,0126 400 235 150 - Hiu khi 3,68
Eﬁ?j*) 0.0214 400 450 150 Ghi chu: - gia tri bién thién theo thoi gian vdn hanh

(%): thé tich hitu dung, (**): Tinh thé tich hinh thdp cut

M0 hinh AAO dugc thiét ké dua trén cac thong
s6 d& xudt cua Tchobanoglous et al. (2003) va WEF
(2005). Kich thudc thiét ké ciia timg ngan trong mo
hinh AAO dugc trinh bay ¢ Bang 1 va Hinh 2. Theo

44

pH cta nude dau ra cot AS can dugc ha thip (sir
dung H,SO, 5N). pH duoc kiém soat thong qua thiét
bi do pH va bom dinh lugng dén gia tri trung tinh
pH = 7,0 £ 0,5 phu hop cho hoat dong cia vi sinh
vat (VSV) trudce khi dua qua cong doan xur 1y sinh
hoc (m6 hinh AAO).
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Budc 3 — Van hanh, thu mau phan tich va theo
ddi qua trinh thi nghiém. Sau 3 ngay van hanh 6n
dinh & budc 2, cac thong s6 van hanh dugc giir on
dinh va tiép tuc van hanh dén ngay 15. Tién hanh
thu mAu, phan tich cht lwong mau nuée ¢ timg cum
mo hinh xir Iy dé danh gia hiéu suét xu 1y ciia cum
va clia hé thdng.

Budc 4 - D& xuét quy trinh xtr Iy nude thai ché
bién vo dau tom.

2.3. Phan tich va xir 1y s6 liéu

Céc chi tiéu chét luong nudc can theo ddi trong
nghién ctru nay bao gdm: pH, TSS, BODs, COD, N-
NH4*, N-NO;, TP dugc phéan tich theo cac tiéu
chuén k¥ thuat qudc gia hién hanh (xem béang 3). S&
liéu phan tich mau dugc tong hop va phan tich thong
ké bang Excel.

Tét ca cac mau nude thai sau khi dugc thu va cd
dinh déu duoc ghi nhan, van chuyén vé phong thi
nghiém va thyuc hién ngay trong ngay hoic chuyén
sang bao quan trong tii mat (4°C) cho dén khi phan
tich & ngay hom sau. Chi tiéu pH duogc do tai hién
truong. Thi nghiém dugc thyc hién tai PTN Nudc,
nuée thai va Nude, nude thai tién tién (RLC),
Trudng Pai hoc Can Tho.

Bing 3. Cac phwong phap phan tich miu

Chi tiéu Phwong phap phan tich

pH Do tryc tiép (TCVN 4559:1988)
TSS Phuong phap loc va xéac dinh bang khoi
lugng (TCVN 6625:2000)
BOD,  Phuong phap Winkler cai tién (TCVN
6001-1:2008)
COD Phuong phap Dicromate dun hoan luu
kin (TCVN 6491:1999)
_ Phuong phap khir Cadmi (ISO 10304-
N-NOs™ 4 1007)
. Phuong phap Nessler (TCVN
N-NH™ - 5088.1995)
™™ Xdac dinh thong qua phén huy dam va
chung cat Kjeldahl (TCVN 6638:2000)
TP Phuong phap do phd amoni molipdat

(TCVN 6202:2008)

3. KET QUA VA THAO LUAN
3.1. Panh gia chit lwgng nuéc thai dau vao

Nuéc thai duge ldy tir xuong ché bién vo dau
t6m dugc thu lién tuc mdi gid trong mot ngay; két
qua ghi nhan c6 nhiéu bién dong vé chit va lugng.
Do d6, mau nudc thai thi nghiém duoc 1y theo mau
g6p 100 L mdi lan.
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Két qua & Bang 4 cho thdy pH nam trong khoang
6,5-8,5vatil¢ BODs: COD =0,52> 0,5 dugc danh
gia so bo phu hgp cho qua trinh phan huy sinh hoc
(Viét & Ngén, 2015). Nong d6 TSS =455 mg/L cao
hon ngudng phu hgp cho qua trinh xt ly sinh hoc
(150 mg/L) nén can giam dén TSS < 150 mg/L.
Tuong ty, ti 16 BODs: N : P=100: 67,8 : 6,1 va
COD :N:P=350:125:11,1 cao hon ngudng nhu
ciu can thiét cho vi sinh vat hoat dong 1a BODs: N
:P=100:5:1vaCOD:N:P=350:5:1(Viét
& Ngan, 2015). Vi viy, can loai bo luong dudng
chat trong nudc thai dau vao (N va P) dén ty 18 phu
hop. Hon nira, N-NH4" = 1.479 mg/L> 350 mg/L
gdy doc cho VSV (Viét & Ngan, 2015), nén cAn xur
ly. Cot AS 1a bién phép thich hop dé giam ndng do
N-NH," xubng dudi ngudng gy doc cho VSV.

Bang 4. Két qua phan tich nwéc thai thi nghiém

Y oen Pon s QCVN
Chi tiéu i Gia trij 11-MT:2015
pH - 6,84 £ 0,07 6-9
TSS mg/L 455+ 63,8 50
BODs mg/L 2.954 £ 271 30
COD mg/L  5.601 +1.292 75
N-NO5 mg/L 205 +37,1 50
N-NH;* mg/L 1.479 + 143 -
TN mg/L 2.003+158 30
TP mg/L 178 £ 57,7 10

Vi ndng d6 chat 6 nhidm dau vao cao, dic biét
1a ndng d6 TN va TP rat cao nhu da néu, cot air
stripping (AS) 1a mdt trong nhiing cong nghé xu ly
ni-to hiéu qua dugc nghién ctru va cong b trude do
(Ctr va ctv., 2022). Véi thanh phan 6 nhidm hitu co
con lai, cong nghé AAO dugc xem la mét trong
nhitng cong nghé phu hop. Vi vay, két hop cong
nghé AS va AAO c6 thé dam nhan vai trd xir 1y cho
nudce thai loai nay. Diéu quan trong can phai dam
bao trong mo hinh két hop AS va AAO 1a nang pH
va ha pH cua nudc thai dau vao va dau ra mé hinh
AS nham tao diéu kién xir 1y 5t nhit & cong doan
xt Iy sinh hoc AAO trong qua trinh vén hanh.

3.2. Két qua van hanh mé hinh két hop AS

va AAO

Qua 03 thi nghiém dinh huéng (Ci va ctv.,
2022), thoi gian phan tng voi NaOH dugc chon 1a
30 phat, gia tri pH = 9,5 va ti 1€ khi/nude = 4.000
m®/m? duoc tién hanh thi nghiém chinh thtrc trén hé
théng AS va AAO. Nudc thai duge thu sau 3 ngay
lién tuc; c6 loai bd thanh phﬁn ran kich thudc 16m,
qua cot AS (nang va ha pH), qua cum AAO. Nudc
thai dugc nang pH=9,5 sau khi qua lang so bd va ha
pH=7,0%0,5 sau khi qua cot AS dé dua vao bé AAO.



Tap chi Khoa hoc Pai hoc Can Tho

Két qua phén tich timg coéng doan duoc trinh bay
trong bi€u d6 Hinh 3.

Hinh 3 cho thiy nuéc thai sau khi ling so bo
giam dang ké luong TSS 1 86%, nhung cac thong
s6 6 nhiém khac khong giam dang ké (chiém tir 1,1
dén 8,8%). Cot ling so bo nay thuong chi lam giam
c4c chét ran c6 kich thudce 16n, d& lang dong va co
vai tro gidng cac cong doan ling (ludi loc rac, bé
ling cat va ling so bo) trong hé thong xir Iy nude
thai.

Nudc thai sau khi qua cot AS, néng d0 TN va N-
NH4" giam dang ké voi hiéu suit xir 1y dat 1an luot
la 68,0% va 89,96%; nhung N-NO; giam it chi
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7,5%. Piéu nay duoc giai thich ring cot AS chi loai
b6 tong ni-to va amoni ra khoi nudc thai théng qua
qué trinh dudi khi da giai thich ¢ trén. Diéu nay rat
¢6 y nghia trong hé théng xir 1y sinh hoc vi cac khi
nay giy doc cho sy phat trién cia VSV. Véi hiéu
sut xtr Iy ndy, nudc thai dau ra AS c6 gia tri thip
145 mg/L N-NH4" va thich hgp cho cong doan xtr 1y
sinh hoc. Tuy vy, hiéu suét loai bo TSS, BODs,
COD va TP la rét thip; chiém khoang 18,6%,
2,48%, 10,29% va 14,38%. Hiéu sut xir Iy cua cot
AS trong thi nghiém nay tuong dong vai két qua
nghién ctru trude day trén mo hinh thap AS ctia Cui
va ctv. (2022).

10000 -
(o)
<
<
1000
=
S~
o
£ 100
€
xQ
L
c
<0
o 10
b=}
[oT]
(=]
<0
z 1
TSS BOD5 cobp N-NH4+  N-NO3- ™ TP
B Sau ling ESau AS EISau AAO & QCVN11-MT:2015/BTNMT

Hinh 3. Nong d¢ 6 nhi®m ciia nwéc thai sau khi xir Iy qua tirng cong doan xir Iy

Sau khi nudc dau ra cot AS duge tiép tuc dua
qua bé AAO (mat d6 bun duy tri mirc 4.100 mg/L),
cAc gia tri 6 nhiém khao sat & déu ra duogc so sanh
v&i ngudng xa thai cho phép theo ¢t A ciia QCVN
11-MT:2015/BTNMT. Néng d6 TSS giam con
29,67 + 13,01 mg/L tuwong Gng v6i hiéu sudt xur Iy
44,36%. Hiéu suat loai bo TSS kha tot duoc giai
thich cac chat rin lo ling hap phu 1én bong bun, mot
phan ching loai bé qua co ché ling, mot phan VSV
sir dung dé tong hop céac té bao mai (Viét va ctv.,
2020). Nong d6 BODs va COD trong nude dau ra
1an luot 14 30,85 + 6,25 mg/L va 72,14 + 16,99 mg/L
thip hon céc gia tri ngudng xa thai theo cot A cua
QCVN 11-MT:2015/BTNMT; tuong tng véi hi¢u
suét loai bo 1a 98,89% va 98,52%. Hi¢u suit loai bo
1a rat cao va c6 thé dugc giai thich qua qué trinh
phan huy sinh hoc cac CHC trong nudce thai bdi cac
VSV trong bé AAO phén huy tao thanh cac cht khi
theo cac phuong trinh sau:
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'CHC + VSV yém khi — CO;, + H,S + CH, + céc
chat khac + nang luong (1)

~ CHC + VSV yém khi + nang lugng — CsH;0.N
(té bao vi khuan maéi) 2)

Song song v6i cac qua trinh nay, cac VSV cling
ddng thoi dong hoa cac chat dé tong hop tao nén cac
té bao vi khuan méi. Cac CHC kho6 phan huy sinh
hoc nho cac enzym ngoai bao cua VSV phan huy
thanh cac chét don gian va dugec VSV chuyén hoa
hap thu vao bén trong (Viét & Ngén, 2018). Thém
vao d6, cac bong bun con co thé hap phu cac hat ran
lo limg, cac CHC hoa tan, diéu nay lam cho tong
lwvong CHC duogc giam dang ké (Viét va ctv., 2020).
So sanh véi cac nghién ctru trude do, hiéu sudt loai
bé COD trong nghién clru nay cao hon cac nghién
ctru sir dung bé AAO xir Iy nudc thai chin nudi dat
90,03% (Viét va ctv., 2020), nudce thai sinh hoat dat
89% (Zhang et al., 2013) va nudc thai tong hop
nganh sira bot va bo dat 90% (Donkin & Russell,
1997).
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V& thanh phan dudng chét ni-to, ham lwong N-
NH,*, N-NOs~ va TN sau khi qua bé AAO lan luot
1a 6,73 +£2,93 mg/L, 2,72 £ 0,72 mg/L va 19,1+3,87
mg/L; twong Gtng véi higu suit 95,36%, 98,43% va
96,99%. Gia tri nay cao hon hiéu sudt xir Iy N-NH,*
dat 90% trong nghién ctu trude day cia Ma et al.
(2009) va hiéu suit xtr Iy N-NOs™ dat 51,84% trong
nghién ctru trén nudc thai sinh hoat cua Lim et al.
(2009). Hiéu suat xir Iy cac dang dam trong nudc
thai rat cao 1a do qua trinh dam hoéa dién ra tot nhu
da trinh bay ¢ muyc 3.2. Pau tién cac thanh phan hiru
co chuyén hoa thanh N-NH,*, khi sang dén ngan
hiéu khi mot phan N-NH4" duge vi khudn nitrate
chuyén hoéa thanh N-NOs; mot phén khac duoc cac
VSV di dudng chuyén héa vao bén trong té bao dé
tong hop té bao vi khuan méi. Nong d6 N-NOs™ dau
ra thap cho thdy qua trinh khir N-NO5- dién ra tt do
nuée duoc hoan luu tir ngan hiéu khi vé ngn thiéu
khi tao diéu kién cho VSV thiéu khi khir N-NOy
thanh khi N, phong thich ra ngoai. C6 thé thay viéc
Kkét hop v6i mo hinh AS nhu mét cong doan tién xir
ly dam d gitp gia ting hiéu suat xr Iy cac dang dam
trong nudc thai ciia hé thong.

Nong d6 TP du ra bé AAO giam chi con 9,1 +
1,0 mg/L thap hon ngudng xa thai quy dinh & cot A
QCVN 11:2015/BTNMT, tuong tmg voi hiéu suat
xir Iy TP dat 93,93%. Diéu nay co thé giai thich
thong qua hién tuong két tia sinh hoc va hap thu vao
té bao vi khuan. Trong ngin yém khi ctia bé AAO,
hoat dong cta cac VSV lam cho pH ctia nude thai
giam xudng tao diéu kién hoa tan phdt phat. Qua dén
ngan thiéu khi, qua trinh khir N-NOs tai tao
alkalinity trong nu6c thai dan dén pH ting tré lai tao
diéu kién cho phdt phat két tiia va két dinh voi cac
bong bun sinh hoc va duoc giir lai boi mang loc. Bén
canh d6, moi trudng yém khi 1am cho cac poly- phot
phat bi thuy phan thanh phdt phat vo co, trong diéu
kién hiéu khi cac phét phat vo co nay s& dwoc hap
thu vao té bao vi khudn va trir lai dudi dang poly-
phdt phat (Tchobanoglous et al., 2003). Thém vao
d6, qua trinh hoan Iuu bun tir ngan loc vé ngin yém
khi s€ tao dong luc dé chon nhom vi khuan PAOs c6
kha ning tich lity phdt pho cao, nhém vi khudn nay
dua phdt pho vao co thé ching nhiéu hon va sau do
luong phdt pho s& duoc loai bo bang viée xa bo bin
dinh ky (Hu et al., 2002).

Hiéu suét loai bo TP trén 93%, tuong dwong véi
nghién ctru xr ly nudce thai chin nudi dat 93,21%
ctia Viét va ctv. (2020), nhung thap hon hiéu suat
99% trén nude thai sinh hoat (Zhang et al., 2013) va
cao hon hiéu sudt 49% trén nudc thai tong hop
nganh sira bot va bo (Donkin & Russell, 1997).
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Trén co s& cac két qua xir Iy cac thanh phan 6
nhiém, hiéu suét xtr 1y ciia cum bé AS-AAO két hop
duoc tinh toan so véi dau vao va so véi nude sau
ling so b & Bang 5.

Bang 5. Hiéu suét xir Iy nwéc thai ciia cum bé két
hop AS-AAO

Hiéu suit xir Iy cum bé AS-AAO

Chi tiu So véi dau vio So vdi sau ling
TSS 93,49% 54,69%
BODs 98,96% 98,92%
COD 98,71% 98,67%
N-NH4" 99,54% 99,53%
N-NO5 98,67% 98,55%
TN 99,05% 99,04%
TP 94,88% 94,81%

Hiéu suét xtr Iy nudc thai cua cum bé AS - AAO
két hop cua toan hé thdng tir 93,49 dén 99,54% cho
tat cac chi tiéu nghién ciru; so vdi sau ling so b tir
54,69% dén 99,53%. C6 thé thiy ling so bd cac
thanh phan chét rin kich thudc 16n trong nudc thai
(TSS) da giam tai cho cong doan xir 1y ké tiép (mo
hinh AS). M6 hinh AS chu yéu giam ham luong TN
va N-NH4*, bé AAO chii yéu loai bo cac thanh phan
6 nhiém hiru co.

3.3. P& xuit quy trinh xir Iy nuéc thai ché

bién v6 dau tém
NUGC THAI VAO

Song chiin réc

BE GOM -
TACH MO
Luoc réc tinh BE TRUNG H,S0,
Théi khi BE PIEU HOA HOA
NaOH/ BE TRUNG BE AAO !
H2804 HOA | NGANYEM || niom
| Kni L
o NGAN Khuay
N S \ 1 o
PAC | BEKEOTY 2 4 tmvkmi ||
polymer - TAO BONG _§ i - —!
= | NGANHIEU |, N
3 KHI Thoi
—————————— khi
BE LANG —
SO CAP BE LANG
THU CAP
BE
— ME:N
NaOH BE NANG pH BUN BE KA
TRUNG Clo
Théi

THAP AS

NUGC SAU XU LY
(dat QCVN 11-MT)

khi

Hinh 4. Cong nghé xir Iy nwéc thai vé diu tém
Tir cac két qua nghién ctru nay, két hop cac cong
nghé xtr ly nude thai CBTS hién c6 cho thay hau heét
cac chat 6 nhiém ché bién vo dau tdm déu dugce loai
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b6, ngoai trir thanh phdn vi sinh chua dwoc dé cap
trong nghién ctru. Cum bé AS - AAO két hop cho
hiéu suét xir 1y cao dic biét 1 hiéu suét loai bo ni-to
v6i 7 chi tiéu chinh gdm pH, TSS, BODs, COD, N-
NH,4*, TN, TP déu dat ngudng cho phép xa thai theo
cot A, QCVNI11:MT2015/BTNMT; 3 chi tiéu chua
nghién ctru theo quy chudn nay 14 tong diu m& dong
thuc vat, clo du va téng coliforms. Do d6, quy trinh
cong nghé xir Iy nude thai vo dau tom duoc dé xuat
cu thé nhu & Hinh 4.

Céan ct theo quy trinh cdng nghé nay, nude thai
déu vao duoc qua cac cong doan xir 1y chinh gdm:
Cum 1 (Bé gom, tach m& - Bé diéu hoa — Bé trung
hoa — Bé keo ty, tao bong — Bé ling so cap) — cum 2
(Bé nang pH — Thap AS — Bé trung hoa — Bé AAO)
— cum 3 (Bé ling thir cAp — Bé khur trung). Tién xtr
1y va ling so bo trong nghién ctiru dugc thay biang
cum 1. Do nuéc thai dau vao thudng c6 thanh phan
6 nhiém bién dong 16n, cum 1 duogc thiét ké nhu
cong doan tlen xu ly nham loai bo céc thanh phan
cling nhu yéu t6 bét loi (chét rin ndi, ddu md, bién
dong luu lugng va tai lugng) cho qua trinh van hanh
va thiét bi xir 1y. Tiép theo d6, nuéc thai duoc
chuyén dén cum 2 dé loai bo cac thanh phan 6 nhiém
chinh nhu TSS, BODs, COD, TN (qua N-NOs", N-
NH,4") va TP nhu d trinh bay ¢ muc 3.2. Cubi cing,
nudc sau xu 1y 6 cum 2 duoc chuyén dén cum 3 cho
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