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ABSTRACT

In aquaculture processing, wastewater from preliminary treatment of
shrimps mainly contains ammonium, nitrite, and nitrate. High nitrogen
concentration in wastewater has resulted in increase of toxic compounds
for aquatic organisms. Evaluation of the efficiency of wastewater
treatment from aquaculture processing by IFAS model was carried out by
two models: one was inoculated with indigenous nitrifying bacteria
Pseudomonas aeruginosa PTW3.2, and the control treatment was not.
Parameters including COD, BODs and N-NH4* of the influent wastewater
were recorded as 754.93 = 94.69 mg/L, 584.67 + 17.17 mg/L and 16.5 £
1.24 mg/L, respectively. The efficiency of COD, BODs and N-NHs*
treatment after 3 days in the IFAS model incubated with strain DTW3.2
was 95.18%, 96.78% and 96.2%, respectively, significantly different
(p<0.05) from the control model without bacterial inoculation.

TOM TAT

Trong ché bién thiy san, nueée thai so ché tém chira nhiéu nitrogen duwéi
dang ammonium, nitrite va nitrate. Ham lwong nitrogen con thira trong
nude thai la nguyén nhan gia tang cdc hop chdt ¢6 hai cho thiy san.
Nghién ciru danh gia hiéu qua xir Iy nwdc thdi so ché tom duoc tién hanh
trén hai mé hinh xi Iy nweGe thai IFAS: md hinh ¢6 chiing vi khudn nitrate
héa Pseudomonas aeruginosa PTW3.2 va mé hinh doi chimg khong
ching vi khudn. Véi nwée thai trude xie Iy ¢6 nong dé COD trong khodng
754,93 + 94,69 mg/L; BODs584,67 + 17,17 mg/L va N-NH4* 16,5 + 1,24
mg/L thi mé hinh IFAS c6 ching dong vi khudn nitrate héa Pseudomonas
aeruginosa PTW3.2 dat hiéu sudt xir Iy COD; BODs va N-NH,* lan heot
la 95,18%, 96,78% va 96,2%, khdc biét ¢6 ¥ nghia thong ké (p<0,05) so
voi mé hinh IFAS doi chimg sau ba ngay khdo sat.

1. GIGI THIEU

Trong nhimg nam gan day, thi truong tiéu thu
tém tang nhanh mang lai nhiéu lgi nhuan cho nganh
xuat khau thuy san. Nam 2019, dién tich nudi tém

ca nude dat 720 nghin ha trong d6 san phim tém
nuéc lg 12 750 nghin tin, gép phan vao tong kim
ngach xuét khau thity san ca nuéc (Téng cuc Thuiy
san, 2020). Xuat khau tom 1a mot trong nhiing nganh
mang lai ngudn ngoai té va thiic ddy phat trién kinh
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té trong ving. Tuy nhién, bén canh nhiing thanh qua
dat duoc thi qua trinh so ché tom dang c6 nguy co
gay 6 nhiém moi truong do nhiing phu phé pham
phét sinh trong qua trinh ché bién (LAm Minh Triét
va ctv., 2008).

Trong ché bién thay san, nuéc thai so ché tom
chtra nhiéu nitrogen dudi dang ammonium, nitrite
va nitrate. Ham lugng nitrogen con thira trong nudc
thai 1a nguyén nhan gia ting cac hop chat ¢ hai cho
thay san nhu ammonium va nitrite (Funge-Smith &
Briggs, 1998). Nhiéu nghién ctru da chirng minh sy
tich tu nitrite s€ gy doc cho dong vat thuy sinh. Vi
du, c& ba sa hap thu nitrite bj bénh mau nau dan dén
bi ngat do thiéu oxy trong méau (Nguyén Thi Kim Ha
va ctv., 2017). Tém, ca bi nhiém nitrite cham phat
trién, tham chi co thé chét (Jensen, 2003). Ngoai ra,
ham lugng nitrogen cao trong nudc thai néu khong
dugc xir ly khi chay vao song, ngoi, kénh rach cé thé
1am cho tao né hoa tir d6 gay thiéu oxy trong nudc.
Tao nd hoa c6 thé gay chét cac dong vat thay sinh,
pha v& chudi thirc an, giam chét lugng nuéc, san
sinh nhiéu chat doc trong nudc nhu NHa, H,S, CO,,
CHa.... (L& Thai Ha, 2015).

Hién nay, xtr ly nuéc thai chtra chét hitu co bang
phuong phap sinh hoc st dung vi sinh vat dang dugc
tap trung nghién cau (Nielsen et al., 2010) do
phuong phap nay than thién vi moéi truong, Vi sinh
vat 6 kha nang hap thu cac chat hiru co trong nudc
thai 1am thirc an cho sy sinh truéng va phat trién cua
chang. Nhiéu hé théng xir Iy nuéc thai s dung vi
khuan ciing da duoc ung dung nhu xtr Iy bang bun
hoat tinh (Activated sludge - AS), loc hiéu khi ngap
nudc (Submerged aerated biofilter - SAF), phan ung
theo mé (Sequencing batch reactor - SBR) da va
dang duoc s dung (Tyagi et al., 2011; Bhatia et al.,
2014; Singh et al., 2015). Trong d6, hé théng xir ly
méi dang duoc tap trung nghién ctu 1 su két hop
giita tang truang bam dinh cua vi khuan véi ban hoat
tinh (Integrated fixed film activated sludge system -
IFAS) dung trong xtr Iy nuéc thai do thi va nude thai
sinh hoat (L& Hoang Viét & Nguyén V& Chau Ngan,
2014). Cong nghé IFAS cung cap thém sinh khoi
trong qué trinh Xt 1y nudc thai trén co s¢ dap Gng
viéc ting tai trong ma khdng can phai ma rong hoac
nang sirc chira. So véi md hinh bun hoat tinh truyén
thong, mo hinh IFAS doi hoi it chi phi van hanh.
Mt khac, md hinh IFAS con giai quyét duoc han
ché khi tang mat do bun (Water Technology Group,
2009). Chinh vi vay, nghién ctru ndy thuc hién nham
danh gia kha nang xur Iy nudce thai caa mo hinh IFAS
khi dugc chung dong vi khuan nitrate hoa
Pseudomonas aeruginosa DPTW3.2 d& xir 1y nuéc
thai trong qua trinh so ché tom.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twong nghién ciru
2.1.1. Nuéc thai so ché tom

Mau nudc thai trong qua trinh so ché tom dugc
thu ngay trudc song chin rac cua hd thu gom nudc
thai Cong ty TNHH Hai san Viét Hai quc 16 1A, x&
Long Thanh, huyén Phung Hiép, tinh Hau Giang.
Nudéc thai dugc thu vao hai thoi diém mdi ngay (8 -
10 gid va 14 - 15 gid) trong subt qué trinh van hanh
mo hinh.

2.1.2. M@ hinh xu Iy nuéc thai IFAS

Mb hinh IFAS duoc thiét ké bang nhya cing véi
mot mat bang mica trong dé c6 thé quan sat cac hién
tugng Xay ra trong mé hinh. M6 hinh c6 kich thudc
dai x rong x cao tuong ung la 0,7 x 0,24 x 0,5 m,
trong d6 chiéu cao hoat dong caa mé hinh 14 0,46 m
(Ngd Quéc Diing va ctv., 2013).

Mé hinh dugc chia 1am ba ngan véi thé tich caa
ting ngan nhu sau: ngan thiéu khi 12 19,4 L (chiém
27,3%), ngan hiéu khi 1a 37,1 L (chiém 52,3%) va
ngan lang 1a 14,5 L (chiém 20,3%). Ngan hiéu khi
va ngan ling véi goc maé rong la 50°. May thdi khi
(Heywel RSS) duoc gan ¢ ngan hiéu khi. Ngan thiéu
khi duoc trang bi hé théng khuay tron gdm motor va
ba canh khudy dong truc c6 téc do khudy dao dong
tu 0 - 200 vong/phat.

Céc thiét bi phu tro cho mé hinh gém hai bom
dinh luong dé bom nudc thai tir thing chira vao mo
hinh va bom hoan luu bun tir ngin ling vé ngin
thiéu khi; binh Mariotte 150 L; 4 tam mica (day 0,01
m) theo kich thuéc md hinh; khung st; keo sita, keo
502; van déng mé nuéc; 6ng nhya trong dan hoi
(duong kinh 10 mm), éng nhya cing Binh Minh
(duong kinh 27 mm). M6 hinh IFAS dugc minh hoa
G Hinh 1.
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Hinh 1. Md hinh IFAS thi nghiém
2.1.3. Pdc diém gia thé

Gia thé duoc sir dung la gia thé bam troi ndi hinh
tru, c6 rang, bang polypropylene (S20-4, Cong ty
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TNHH Lamela) voi cac thong sé nhu sau: duong
kinh 20 mm, dién tich bé mat 510 m#m?; khéi lwong
dong gbi 68 kg/md, sb luong déng goi 100.000 gia
thé/m2.
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2.1.4. Pgc diém cua dong vi khudn ching
nitrate hoa

Trong nghién ctu ndy, dong vi khuan nitrate hoa
Pseudomonas aeruginosa DTW3.2 dugc phéan lap
tir a0 nudi ca & tinh Pong Thap (Nguyén Thi Phi
Oanh, 2019) duoc st dung dé ching vao md hinh
IFAS. Dong vi khuan DTW3.2 ¢6 kha ning chuyén
hoa 46,22% NaNO (37,5 mg/L) sau 2 ngay nudi cay
trong moi truong khoang t6i thiéu o bo sung NO2*
nhu ngudn cung cap nitrogen duy nhét. V& dic diém
hinh théi, dong vi khudn DTW3.2 c6 khuin lac
khong déu c6 chia thily, mau tring duc, do ndi lai,
nhay, té bao c6 hinh que, duong kinh 10 mm sau hai
ngay nudi cay trén moi tredng TSA. Hinh théi té bao
va khuan lac cia dong DPTW3.2 dugc minh hoa ¢
Hinh 3.

Hinh 3. Té bao sau khi nhuém Gram (A) va hinh dang khuin lac (B) cia dong vi khuan Pseudomonas
aeruginosa PTW3.2

2.2. Bb tri thi nghiém
2.2.1. Tgo sinh khai bun

Buin hoat tinh duoc thu & bé mat bé bun hoat tinh
cua hé thong xu 1y nudc thai tap trung thude khu
cc“)ngqngh‘iép Tra Néc. Mau bun sau khi thu dugc
chuyén ve phong thi nghiém va cho bun dén khoang
1/3 chiéu cao md hinh IFAS, sau do suc khi lién tuc
va nap 0,165 m*/ngay nuéc thai so che tom dugc thu
tir cbng ty TNHH Viét Hai.

2.2.2. Vdn hanh quy trinh

Thi nghiém dinh hudng

Tién hanh phan tich chi tiéu COD cua nudc thai
dau vao va dau ra cua hai mé hinh trong nim ngay
lién tuc, mau dugc thu va phan tich Iap lai 3 1an. Sau
d06, so sanh hiéu qua xu ly cta hai md hinh vai
QCVN 11-MT:2015/BTNMT cot A. Néu chi tiéu
COD dau ra khong dat thi tién hanh diéu chinh cac
thong s6 van hanh nhu ting thoi gian luu hay diéu
chinh céc thong sé MLSS, MLVSS,... Néu cac chi
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tiéu dau ra ciia mo hinh dat quy chuan thi tién hanh
thi nghiém chinh thic.

Thi nghiém chinh thic

Sau thi nghiém dinh hudng, xac dinh téng thoi
gian luu nuwdc phu hop cho qué trinh xir ly sinh hoc,
tién hanh thi nghiém chinh thic tng véi thoi gian
luu va cac thong s6 van hanh duoc xac dinh trong
thi nghiém dinh huéng.

Nudc thai sau khi thu dugc cho vao thing chira
ling tinh 30 phat nham loai bo mot phan chat ran dé
khong gay nghet van va duong 6ng, nudc thai sau
d6 duoc bom Ién binh Mariotte. Cot nuéc ¢ binh
Mariotte dugc lam bang éng nhya trong dé theo dai
muc nudce, van diéu chinh luu lwong gén vai dng
nhya dan nuéc chay vao mé hinh véi luu luong
dugc diéu chinh va thoi gian ton luu nudc 1a 8 gio.

Phan tich céc chi tiéu nuéc thai dau vao trong ba
ngay lién tuc nhu pH, DO, d6 duc, COD, BODs, SS,
TP, TN, N-NH4*, N-NO3z". Miu dugc thu I3p lai va
phan tich 3 Ian lap lai. Theo ddi nong d6 oxy hoa tan
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(DO) & ngan hiéu khi va ngan thiéu khi vao hai thoi
diém trong ngay (sang va Chleu) Kiém tra Iuu luong
nudc dau vao, hoan luu bun dé ¢6 hudng diéu chinh
thong s6 van hanh va thoi gian luu nuéc cho pha
hop.

Thi nghiém duogc thuc hién trén hai m6 hinh &
quy mo phong thi nghiém: (1) mo hinh xur Iy nudc
thai truyén théng khong ching vi khuan: IFAS (I),
va (2) méd hinh dwoc ching vi khuén nitrate hoa
Pseudomonas aeruginosa DPTW3.2: IFAS (II). Hai
mo hinh nay c6 céu tao va thoi gian luu nudc hoan
toan giéng nhau.

Chung 550 mL huyén phu vi khuan PTW3.2 (da
dugc nudi cay ting sinh qua dém trong moi trudng
TSB trong diéu kién phong thi nghiém) vao ngin
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dau tién ciia mo hinh IFAS (IT) (ngin thleu khi) co
chtra 55 L hdn hop nudc thai va bun, mat s6 vi khuén
khi chiing vao md hinh 1a 10" CFU/mL. Sau khi
ching vi khuan hai ngay, kiém tra mat sé vi khuan
trong md hinh bang phuong phap dém sbng dé so
sanh mat s6 vi khuan trude va sau khi chung, dong
thoi danh gi hiéu qua xir Iy nude thai gitta hai mé
hinh IFAS (I) va IFAS (II) ¢ cac chi tiéu COD,
BODs, N-NH4*, N-NOsz theo QCVN 11-
MT:2015/BTNMT (B¢ Tai nguyén va Méi truong,
2015).

2.3. Phwong tién va phwong phap phéan tich
_ Cac chi tiéu cua nudc thai trudc va sau khi xu ly
bang moé hinh IFAS duogc phén tich bang céc thiét bi
va phuong phap dugc trinh bay trong Bang 1.

Bang 1. Phwong tién va phwong phap phan tich cac chi tiéu

Chi tiéu Phuong phap Phuong tién
pH Do truc tiép May do pH (Orion 230A)
DO ggng do oxy hoa Po truc tiép May do DO (WTW-OXY 330)
Phuong phép loc  Gidy loc Whatman, may hat chan khong, ti say,
SS Chitrinloling  vaxacdinhtrong  beaker, dia petri, binh hiit &m, can phan tich
luong ]
N , , Ong nghiém c6 nap van, hé théng chung cat hoan luu,
CcoD ::I hu cau oxy hoa  Phurong phép binh tam giac, tu sdy 150°C, burette chuin do,
oC dicromate . PO S
transerpette, hoa chat can thiét
50D Nhu cau oxy sinh  Phuong phap Chai BOD, ta & BODs (Velp FOC 225E), héa chat
5 \ . or 4 A X « X
hoc trong 5 ngdy  Winkler cai tién can thiét
7 Phuong phép May quang pho (HANNA HI 83200) _ _
TP Tong phosphorus . . Thuoc thir molybdate (HI 93706A-0), amino acid (HI
amino acid
93706B - 0).
Thiét bi va hoa chat phan tich cua Trung tam Ky thuat
TN Téng nitrogen TCVN 6638:2000 Tiéu chuan Do luong Chiat luong Can Tho
(CATECH)
Phuong phap khr ~ May quang phé (HANNA HI 83200)
N-NOs;  Nitrate Cadmi (1SO Thudc thir dang bot (HI 93728 - 0).
10304-1:2007)
Phuong phap May quang phd (HANNA HI 83200), thuc thu thir
N-NHs;*  Ammonium Nessler (TCVN nhat (H1 93715A - 0), thudc thir thi hai (HI 93715B
5988:1995) -0)
MLVSS Nong do chatrin  Phuong phép xac ~ Ong dong 50 mL, coc sir, ti sdy Memmert Ui 40, ta

lo limg bay hoi dinh khéi lwong

nung, can dién tu

2.4, Xirly sb ligu

Nong d6 COD, BODs, N-NH,*, N-NOs™ nuréc
thai ddu vao va dau ra & mdi thi nghiém duoc tinh
trung binh va do léch chuin bang phan mém Excel,
s6 lidu dugc xir ly thong ké bang phan mém SPSS
sau do so sanh véi QCVN 11-MT:2015/BTNM dé
danh gia hiéu qua xt 1y nude thai trong md hinh
IFAS khi c6 va khong c6 b sung vi khuan chuyén
hoa nitrite Pseudomonas aeruginosa DPTW3.2.
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3. KET QUA VA THAO LUAN
3.1. Kétqua phan tich djc tinh clia nwéc thai
so ché tom

Két qua phan tich mau nuéc thai caa Cong ty
TNHH Hai san Viét Hai dugc trinh bay & Bang 2
cho thay cac chi tiéu vé SS, do duc, COD, BODs, N-
NH*, TP, TN caa nudc thai so ché tdm vuot quy
chuin nuéce thai thay san cho phép thai vao ngudn
tiép nhan theo QCVN 11-MT:2015/BTNMT loai A.
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Vé d6 pH, pH cua nudc thai 12 6,8 + 0,14, nam
trong khoang 6,5 - 8,5 thich hop cho qua trinh phéan
hity hiéu khi. Theo Lé Hoang Viét va Nguyén V&
Chéau Ngan (2018), pH trong khoang 6,6 - 7,5 Ia moi
truong toi wu cho vi khuan phat trién. Vi vay, pH
clia nudc thai da thu khong can diéu chinh trude khi
tién hanh xu 1y sinh hoc.

Nong d6 N-NH,* trong nudéc thai chwa xir ly dao
dong trong khoang 21,17 + 4,45 mg/L, cao hon so
véi QCVN 11-MT:2015/BTNMT (Bang 2). Néng
do N-NO;~ dat 3,5 + 1,08 mg/L, dat QCVN 11-
MT:2015/BTNMT loai A (Bang 2) ching té N trong
nuéc thai chii yéu ¢ dang N-NH4*. Luong N-NH,4*
cao hon so v6i nhu cau vi khuan c6 sin trong mo
hinh, do d6 viéc bo sung vi khuan nitrate héa la can
thiét.
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Ti 18 BODs/COD cuia nuéc thai dau vao 1a 0,82.
Theo Lam Minh Triet va L& Hoang Vi¢t (2009), khi
ti 16 BODs/COD > 0,5 thi nudc thai cé thé xur ly sinh
hoc.

Ti I¢ BODs: N : P twong ung 624,33 : 46,13 :
17,33 hay 100 : 7,37 : 2,77. So vdi ti I¢ dudng chat
thich hop cho vi sinh vat phét trién BODs: N : P 1a
100 : 5 : 1 thi mau nuéc thai nay thira nitrogen va
phosphorus. Bac biét, ham lwgng N va P khé cao so
vé6i nhu cau cua vi sinh vat. Do vdy, can diéu chinh
cac thdng sé van hanh caa md hinh va mat do vi
khuan chung vao mé hinh dé giam bét ham lwong N
va P hd trg cho qua trinh xir ly sinh hoc (L& Hoang
Viét & Nguyén V6 Chau Ngan, 2018).

Bing 2. Pic tinh ciia nwéc thai thu ¢ hd gom nwéc thai & Cong ty TNHH Hai san Viét Hai

Chiticu  Ponvi Trung binh + D§ léch chuAin QCVN 11-MT:2015/BTNMT (loai A)
pH - 6,80 £0,14 6-9
DO mg/L 1,11+0,11 -
Do duc NTU 220,33 + 84,26 -
SsS mg/L 228,67 + 83,37 50
COoD mg/L 762,67 + 32,88 75
BODs mg/L 624,33+ 59,50 30
TP mg/L 17,33 % 2,62 10
™ mg/L 46,13+ 7,80 30
N-NO5 mg/L 3,50 + 1,08 30
N-NH,* mg/L 21,17 + 4,45 10

-2 quy chudn khdng yéu cau

3.2. Két qua van hanh md hinh xir Iy nwéc
thai IFAS
3.2.1. Céc thdng sé van hanh mo hinh IFAS

Két qua phan tich vé thanh phan, tinh chit cua
nuéc thai dau vao (Bang 2) cho thdy ndng do cac
chat hitu co hién dién trong nuéc thai cao, do dé can
phai c6 thoi gian luu nudce twong dbi dai dé vi sinh
vat phan hay cac chat ndy. Vi vay, mé hinh dugc
dua vao van hanh dinh huéng véi cac thdng sé lua
chon, khi bun hoat tinh da phat trién t6t va thich
nghi, tién hanh thu mau dé kiém tra cac thong sé van
hanh. Két qua phan tich cho thdy cac thng s6 van
hanh thich hop cho vi sinh vat hoat dong véi pH nam
trong khoang 6,5 - 8,5, ndng do oxy hoa tan trong
mo hinh hiéu khi (DOwk) > 2 mg/L, ndng do oxy hoa
tan trong mo hinh thiéu khi (DO7«) < 1 mg/L va ty
& thirc an cho vi khuan trong bun hoat tinh (F/M)
trong khoang 0,03 - 0,8/ngay.

Bang 3. Céc thong sé van hanh mé hinh IFAS

Thong sd Gia tri
Thoi gian lvu nude (0) 8 gio
pH 6,5-8,5
Nong do oxy hoa tan (DO) 2 -4 mg/L
Ngan hiéu khi5.989 mg/L
MLSS (IFAST) Ngan ling ~ 6.525 mg/L
IFAS  Ngan hiéu khi6.492 mg/L
(1 Ngin ling ~ 9.556 mg/L
Ngin hiéu khi4.444 mg/L
MLVSS IFAS (1) Ngin ling  4.952 mg/L
IFAS  Ngan hiéu khi4.869 mg/L
(1) Ngin ling  7.521 mg/L
Luong gia thé 30 - 40%
Luu lwong nap nuéde (Q) 0,165 m¥ngay
Tai nap BOD 1,75 kg/m3/ngay
Ti 1€ F/M 0,38/ngay
Lugng bun xa bo 3,98 x 103
m3/ngay

Luong bun hoan luu

0,48 m%ngay
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3.2.2. Theo dbi si én dinh cua mod hinh ¢ giai
dogn thich nghi va thi nghiém dinh huong

Sau khi van hanh va chang vi khuan nitrate héa
Pseudomonas aeruginosa DPTW3.2 vao md hinh
IFAS (I1), c4c gia thé trong md hinh c6 mau nau sau
hai ngay chiing. Cac gia thé nhot hon so voi ban dau
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c6 thé do 16p mang sinh hoc da hinh thanh. Nuéc
thai trudc va sau xur ly ciia hai mé hinh dugc thu
trong nam ngay lién tiép dé phan tich chi tiéu COD
nham so sanh hoat dong cia hai mé hinh. Két qua
phén tich COD cua nudc thai trudc va sau xu ly cua
hai mé hinh véi thoi gian luu nuée 8 gio dugc trinh
bay trong Bang 4.

Bing 4. Néng d9 COD ciia nwéc thai diu vao va dau ra cia hai md hinh trong thi nghiém dinh hwéng

(0 = 8 gid)
A COD sau xir ly (mg/L)
Ngay C??(:;g/"’l_c)"“ IFAS (1) Hiéu sudt (%) IFAS (I1)__ Higu sut (%)
(khong chung vi khuan) (ching vi khuan)

1 531,44 36,40 93,15 21,84 95,89

2 744,00 37,20 95,00 22,32 97,00

3 625,60 40,48 93,53 25,76 95,88

4 563,20 56,32 90,00 42,24 92,50

5 509,60 43,68 91,43 36,40 92,86
Trung binh 594,77 + 84,24 42,822+ 7,23 92,62 29,71+ 8,17 94,83

Két qua phan tich cho thdy nong d6 COD trung
binh trong nuéc thai truée xir 1y bién thién trong
khoang 594,77 + 84,24 mg/L va nong do6 COD cua
nudéc thai sau xir 1y ddi véi mé hinh IFAS khong b
sung vi khuén 1a 42,82 + 7,23 mg/L. Pbi v6i md
hinh IFAS c6 bd sung vi khuan Pseudomonas
aeruginosa DPTW3.2, ndng d6 COD trung binh bién
thién trong khoang 29,71 £ 8,17 mg/L (Bang 4).
Nhu vady COD cua nuéc thai sau xi ly giam rat
nhiéu so véi nudc thai trude xu ly. Hidu qua xir ly
COD cua hai mé hinh IFAS khao sat déu dat két qua
dudi ngudng t6i da cho phép xa thai cia QCVN 11-
MT:2015/BTNMT (COD < 75 mg/L). Tir két qua
nay, thoi gian ton Tuu nude 1 8 gio duoc lya chon
dé tién hanh thi nghiém chinh thuc.

Két qua nghién ctiu cho thay md hinh IFAS c6
b sung vi khuan nitrate hoa dat hiéu suit xir ly tét
hon, khac biét c6 ¥ nghia théng ké (p < 0,05) so véi
md hinh khong ching vi khuan. Diéu nay do
Pseudomonas aeruginosa DPTW3.2 1a vi khuan di
dudng nén ching c6 kha ning str dung cac hop chat
hitu co tir nudc thai dé tao sinh khéi. Nhu vay, vi
khuin Pseudomonas aeruginosa DTW3.2 sinh
truéng va phat trién tét trong mé hinh IFAS thir
nghiém.

3.2.3. Két qud van hanh md hinh IFAS

Tir két qua cua thi nghiém dinh huéng, tién hanh
thi nghiém chinh thac véi thoi gian luu nuéde 1a 8
gio. Véi thoi gian luu nude nay thi luu lugng nude
thai nap cho hé thong (Q) twong g 1a 165 L/ngay.
Thoi gian lwu cua ngan hiéu khi 12 6,1 gio, ngan ling
1a 1,9 gio. Md hinh thi nghiém duoc tién hanh véi
ndng do DO dugc duy tri 16n hon 2 mg/L & moi thoi
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diém. Mau nudc thai truée va sau xir Iy duoc theo
ddi va phan tich cac chi tiéu trong ba ngay lién tiép.
Két qua phan tich cac chi tiéu cua nude thai trudc va
sau khi xtr ly bang mé hinh IFAS dugc trinh bay
trong Bang 5.

Déi véi pH, nudc thai sau xir 1y ¢6 pH ting so
v6i pH cua nuéce thai ddu vao ¢ hai md hinh IFAS
(1) va IFAS (1) chirng to trong mé hinh xay ra qua
trinh khtr nitrate kha tot vi qué trinh nay tao ra do
kiém nén lam ting pH ctia nudc thai.

Vé ham luong SS, lugng SS trong nudc thai
truge xi ly la 68,67 + 3,83 mg/L, lugng SS sau xur
1y cia md hinh khong chiing vi khuan 1a 3,11 + 1,26
mg/L va mo hinh ¢6 ching vi khuan 1a 5,88 + 1,98
mg/L. Nguyén nhan 1am cho lugng SS giam la do
nudéce thai tiép xdc véi gia thé thi can ran duoc giir
lai trén 16p vt liéu va mot phan dugc mang sinh hoc
hip phu (Luong Btc Phim, 2009). Ngoai ra, phan
can ran duoc gitr lai dugi 16p bun tich tu ciing lam
cho lugng SS trong nuéc thai sau xa ly giam. Cac
gid tri nay dat cot A diu ra theo QCVN 11-
MT:2015/BTNMT cua nudéc thai ché bién thay san.
Nhur vy, st dung mo hinh IFAS lam ting hi¢u suat
xtr ly SS do qua trinh van hanh tao thanh I6p mang
sinh hoc trén gia thé gop phan loai bo SS lam cho
nong do SS sau xr ly rat thip so véi trudc xi 1y.

Vé chi tieu COD va BODs, két qua nghién ctu
cho thiy ca hai chi tiéu nay déu giam dang ké sau
khi duoc xir Iy bing md hinh IFAS (Bang 5). Su
giam BOD:s 1a do khi nuéc thai di vao mé hinh, cac
vi sinh vat c6 san trong mo hinh da phan giai céac
chét hitu co trong nuéce thai phuc vu cho qué trinh
sinh truéng va phat trién cua ching (Lwong Bic
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Phiam, 2009). Mat khéc, dong vi khuan
Pseudomonas aeruginosa PTW3.2 ching vao md
hinh IFAS (11) Ia vi khuan di dudng nén c6 thé sur
dung nguon carbon tir cAc hop chét hitu co trong
nudce thai. Vi vay, mé hinh IFAS (1) cé hiéu qua
lam giam BODs ctia md hinh, khéc biét co6 ¥ nghia
thdng ké (p<0,05) so véi mo hinh IFAS (1).

Ham Iugng N-NH,* ciing giam dang ké trong ca
hai md hinh khi c6 hoic khéng ching vi khuan
Pseudomonas aeruginosa DPTW3.2. Do mo hinh
duoc van hanh & méi truong hidu khi, DO dwoc duy
tri khoang 3,0 - 4,0 mg/L dé cung cap du oxy cho vi
khuan hoat dong nén qua trinh nitrate héa xay ra dan
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dén chi tiéu N-NO3™ sau xtr 1y cao hon so vé6i dau
vao (Bang 5). Bén canh d6, & md hinh c6 bé sung vi
khuan Pseudomonas aeruginosa PTW3.2, qua trinh
nitrate hda xay ra cao hon, day manh qua trinh
ammonium bi chuyén hoa thanh nitrate nén nong do
ammonium sau xu 1y thip so véi truéc khi xir 1y.
Nhu vy, bb sung dong vi khudn DTW3.2 gép phan
lam ting kha ning chuyén héa ammonium, tir d6
lam giam nong d6 ammonium trong nudc thai. Nong
d6 ammonium va nitrate trong nugc thai sau khi xu
ly caa md hinh IFAS c6 bé sung vi khuin BTW3.2
khéc biét co y nghia thong ké so véi mo hinh IFAS
dbi chang (p<0,05).

Bang 5. Ndng dé cac chét 6 nhiém trong nwéc thai truéc va sau khi xir 1y (0 = 8 gid)

Nuwdére thai

Trung binh + Hiéu suét xir Iy

QCVN 11-MT:2015/BTNMT

d6 1&ch chuin (%) (A) (B)
Trude xt 1y 7,15+0,11
pH Sauxile JFAS() 7,622+ 0,08 6,0-9,0 55-9,0
Y IEAS (1) 6,00¢ +0,08
Trube xt 1y 1,18 + 0,40
DO (mglL) ¢ .. IFAS(D) 3,62¢ +0,17 -
Y IFAS (1) 3,65 +0,22
. Trudexuly 28,97 £0,52
I(\%‘)@t © gl FAS() 28770 2027 ;
Y IFAS(Il)  28,93* +0,06
boduc  Trudcxirly 61,73 +10,13
(NTU) Sauxily JFAS() 97,51 97,51 -
IFAS (11) 95,56 95,56
Trude xtt Iy 68,67 + 3,83
SSMYL) g pinn  IFAS () 3,11% +1,26 95,48 50 100
IFAS (11) 5,88° +1,98 91,44
oD Trube xt 1y 754,93 + 94,69
(ma/L) Sauxily JFAS() 49,49 +381 93,44 75 150
IFAS (Il)  3645° +361 95,18
EOD: Trude Xt 1y 584,67 + 17,17
(ma/L) Sauxily JFAS() 27,57 £049 95.28 30 50
IFAS (I)  18,80° +1,30 96.78
N Trube xir Iy 16,50 + 1,24
. . IFAS(l 3,64 +0,70 78,2 10 20
NHA (mg/L) Sauxuly pag ((I |)) 0,63° +0.09 96.2
~ Trubexuly 12,23+ 0,56
N-NOs .. IFAS() 26,75 +2,07
(mg/l)  Sauxtly raci) 35200 +247
Trude xu ly 22+0,71
TP(MOL) o, op¢ IFAS() 1833 +165 16.69 10 20
Y IFAS(Il) 18,93 +0,82 13,96
Trude xit Iy 87,70 + 18,49
TNMOL) o opg IFAS()  4160* 049 52,57 30 60
Y IEAS(Il)  38,61% +3,83 55,97

-: quy chudn khdng yéu cdu

Cac s6 liéu diroc theo sau béi cac chit cai khac nhau cia méi chi tidu thi khac biér o y nghia thong ké ¢ mitc 95%.
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Ham luong TN giam do nudc thai tiép xic véi
gia thé va trai qua qué trinh loc co hoc da giir lai mot
lwong I6n can lo litng gop phan 1am giam lugng TN.
Ngoai ra, mot phan hop chét hitu co ¢6 chira dam
duoc hap thu boi 16p mang sinh hoc, vi sinh vat sir
dung nitrogen Iam ngudn dudng chét dé sinh truong
va phat trién tir d6 lam giam luong nitrogen trong
nudc thai. Ngoai ra, lugng dam con mat di do qua
trinh kht nitrate. Tuy nhién, nong d6 TN trong nudc
thai dau ra con cao c6 I8 do khi b6 sung vi khuan
Pseudomonas aeruginosa DTW3.2 di thuc day quéa
trinh chuyén héa nitrite thanh nitrate dan dén nong
d6 nitrate dau ra cao.

Vé ham luong phosphorus tong (TP), két qua
nghién ciru cho thay higu sut xir ly TP ciia m hinh
IFAS khong cao. B6 sung vi khuan di dudng
Pseudomonas aeruginosa DPTW3.2 hd trg qua trinh
nitrate h6a ¢ ngan hiéu khi va luén duy tri DO cao.
Theo L& Hoang Viét va Nguyén V& Chau Ngan
(2018), khi gié tri DO trong hé thng xtr 1y nudc thai
cao thi hiéu suat xir Iy TP thap.

TOm lai, véi thoi gian luu nudc 8 gio, gid tri
MLSS trung binh trong mé hinh IFAS (1) la 4698
mg/L, md hinh IFAS (11) 13 6195 mg/L va lugng tai
nap chét hiru co tinh theo thé tich hoat dong cia mod
hinh la 1,75 kg BOD/m®.ngay!. Clng véi nhiing
diéu kién van hanh nhu trén thi nuéc thai dau ra cua
ca hai mo hinh IFAS c6 va khong c6 bo sung vi
khuan Pseudomonas aeruginosa DPTW3.2 déu dat
hiégu xuat xi 1y cao va dat QCVN 11-
MT:2015/BTNMT loai A & mét s6 chi tiéu nhu SS,
COD, BODs va N-NH4*; riéng cac chi tiéu TP va
TN dat loai B. Két qua théng ké cho thay c6 su khac
biét gitra hai mé hinh xir Iy nudc thai IFAS cé hoic
khong c6 bd sung vi khuin Pseudomonas
Bang 6. Mt sb vi khuan ciaa mo hinh IFAS
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aeruginosa PTW3.2 & c4c chi tiéu nudc thai dau ra
nhu COD, BODs, N-NH4* va NOs.

3.2.4. Mdt sé vi khudn nitrate héa trong mo
hinh IFAS sau khi chiing

Truéc khi chiang vi khuin Pseudomonas
aeruginosa DPTW3.2 vao mé hinh, mat s6 vi khuén
c6 san trong nudc thai va bun hoat tinh ¢ hai mo
hinh IFAS (I) va IFAS (II) twong d6i thip: mé hinh
IFAS (I) dat 5 x 10° CFU/mL, mé hinh IFAS (II) dat
4.4 x 10°CFU/mL. Do dong vi khuan DTW3.2 1a vi
khuan hiéu khi nén mat sb vi khuan sau khi chiing
duogc khao sat & ngan hiéu khi (duoc suc khi lién tyc)
va ngan lang (nhan nudc thai tir ngan hiéu khi).

O thoi diém hai ngay sau khi chung dong
DTW3.2, mat sb vi khuan trong hai md hinh déu
tang do ca hai mé hinh duoc cung cip day du cac
chat dinh dudng (oxy, chat hitu co trong nudc thai,

..) nén vi khuan dan 6n dinh va tang sinh khdi.
Trong d6, md hinh IFAS (II) dat mat s6 vi khuan cao
hon & ca ngan hiéu khi va ngan ling (Bang 6). Nhu
vay, dong vi khuan chuyén hoa nitrite Pseudomonas
aeruginosa DTW3.2 c6 kha nang ton tai va phat
trién trong hé thong xtr 1y nuée thai so ché tom.

O ngay thtr ba, mé hinh IFAS (I1) ¢6 mat s6 vi
khuan cao hon mé hinh IFAS (I) va cao nhat trong
nam ngay. Piéu nay ching to vi khuan nitrate hoa
dugc chung vao md hinh phat trién tt, phu hop voi
diéu kién van hanh mé hinh IFAS nén qud trinh
chuyén héa nitrite trong mé hinh IFAS (11) dién ra
nhanh hon so v6i mé hinh IFAS (1). Nhin chung,
mat s6 vi khuan trong mé hinh IFAS (I1) ¢6 ching
vi khuan di dudng Pseudomonas aeruginosa
DTW3.2 cao hon so véi mat s6 vi khuan trong mo
hinh IFAS (1) khong ching vi khuan (Bang 6).

Theoi gian Mt sé vi khuin (CFU/mL)

(ngay sau M0 hinh IFAS (1) (khéng chiing vi khuan) M6 hinh IFAS (11) (c6 chiing vi khuan)

khi chiing) Ngin hiéu khi Ngin ling Ngin hiéu khi Ngin ling
0 5,0 x 10° 4,4 x10°
2 16,4 x 10° 14,4 x 10° 15,6 x 10° 23,6 x 10°
3 20,8 x 10° 25,2 x 10° 50,2 x 10° 57,4 x 10°
4 16,2 x 10° 21,6 x 10° 30,6 x 10° 27,2 x 10°
5 9,60 x 10° 11,2 x 10° 15,6 x 10° 20,0 x 10°

4. KET LUAN nitrate hdéa dat COD 93,44%; BODs 95,28%; N-

M6 hinh IFAS c6 thé ng dung nhu mot cong
doan xt ly sinh hoc trong hé théng xir 1y nuéc thai
ché bién thiy san. Véi nudc thai trudc xi ly ¢ ndng
d6 COD trong khoang 754,93 + 94,69 mg/L, BODs
584,67 + 17,17 mg/L, N-NH4* 16,5 + 1,24 mg/L thi
hiéu suét xir Iy ctia md hinh khong bo sung vi khuan
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NH,* 78,2%. Khi b6 sung dong vi khuan nitrate hoa
Pseudomonas aeruginosa DTW3.2 vao md hinh
IFAS thi hiéu suit xir Iy COD, BODs, N-NH,* lan
luot 12 95,18, 96,78 va 96,2%. Két qua khao séat &
quy mé phong thi nghiém cho thiy viéc 4p dung
ching vi khuan Pseudomonas aeruginosa DTW3.2
vao mo hinh IFAS d xtr 1y nudc thai so ché tom
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khac biét c6 ¥ nghia thong ké so voi mo hinh IFAS
dbi chimg khong bd sung vi khudn & céc chi tiéu
COD, BODs, N-NH,* va N-NOs". Két qua nghién
ctru cho thdy mé hinh xir ly nudc thai IFAS c6 thé
ung dung nhu mét cong doan xir Iy sinh hoc trong
hé théng xir Iy nudc thai ché bién thiy san.
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