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Nghién ciu anh hwong cua ty I¢ vi tao Chlorella sp. va bun hoat tinh
loai bo chat dinh dwdng va chat hiru co' cho nwdc thdi co nong do C/N thap
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Tom tit:

Hon hgp vi tdo va bun hoat tinh dwgc nudi cziy trong hé thong photobioreactor (PBR) véi cic ty I¢ nudi c:iy khac nhau
(1:0, 3:1, 1:1, 0:1 wt/wt) nham xic dinh mot ty 1€ tot nhit cho viéc loai bo chit hiru co, chit dinh dudng trong hé thong
dong nu6i cay Két qua nghién ciru cho thay, hé dong nuo6i cay ¢6 ty 1€ vi tdo cao hon sé loai b6 tong nito (TN) tot hon.
H¢ thong PBR véi ty 18 nudi cdy 1:0, 3:1 c6 toc dd loai bé TN cao hon so véi cac ty 18 1:1 va 0:1, dat toc d9 loai bé cao
nhit & ty 1€ 1:0 voi hi¢u qua xir ly 1én dén 96% va ty 1¢ 3:1 dat 90% sau 6 ngay van hanh. Ngoai ra, bé phan @rng chi c6
vi tdo, bé phan tng dong nudi cay vi tdo va bun hoat tinh c6 hi¢u qua xir ly tong photpho (TP) cao hon so v6i hé thong
chi c6 bun hoat tinh. Hi¢u qua xir Iy TP cao nhét ¢ moi truomg nudi cay tdo don 1é (ty 1¢ 1:0) dat 98,8% TP chi sau 9
ngay. Ty 1€ 3:1 va 1:1 cho thay toc do loai bé nhu ciu oxy hoa hoc (COD) cao hon dang ké so véi cac ty 1€ khac, lan lwgt
la 131 mg/l/ngay va 118 mg/l/ngay. Sau 4 ngay van hanh, ty 1€ 3:1 xir ly t6i 96% COD véi toc d9 loai bo riéng cao nhit
(132,7 mg/l/ngay). Panh gia dya trén hi¢u qua xir ly chat dinh duwdng va chit hiru co cho thay, ty 1€ 3:1 ctia hé dong

nudi cdy vi tdo va bun hoat tinh trong h¢ thong PBR 12 tdt nhét trong wng dung xir Iy nuéc thai.

Tir khéa: bé phan ing quang hoa (PBR), bun hoat tinh, vi khudn, vi tdo, xir Iy nuwée thai.

Chi 56 phin loai: 2.7

Ngdy nay, v6i qua trinh cong nghiép hoa, hién dai hoa
dat nudc, sy xudt hién ctia nhiéu hoat dong cong nghiép da
tao ra luong lon nudc thai thai vao moi truong. Nudc thai
chira nhiéu thanh phan 6 nhiém, trong d6 nito' va photpho
gdy ra hién turong phii dudng hoa ngudn nude, lam chét cac
loai thiy sinh, gdy nén su mat cin bang cua h¢ sinh thai.
Vi vay, can ¢6 giai phap thich hop dé loai bo cac chit dinh
dudng c6 trong nudc thai. Cong nghé bun hoat tinh dugc
{mg dung rong rai trong qua trinh xir 1y nudc thai, chi yéu
tap trung vao viéc loai bé bé nhu cau 6 oxy sinh hoc (BOD)
hoac COD [1]. Viéc xir Iy nudc thai bang «cong ngh¢ nay
thuong doi hoi nhu ciu ning luong cao dé cung cap oxy
cho qua trinh ho hép cua vi khuin va tao ra luong bun 16n
nén can tim ra cac phuong phéap xur ly khac bén viing va tiét
kiém chi phi hon. Nang lugng cho suc khi chiém 60-80%
téng ning luong duge sir dung trong toan bd qua trinh xur 1y
nudce thai ap dung cong nghé bun hoat tinh [2].

Ung dung vi tao trong xir Iy nudc thai dang dan duoc
chu trong. Tdo la sinh vat ty dudng, trong diéu kién c6 anh
sang s& tao ra 6xy nhd qua trinh quang hop, gitip cung cap
oxy trong qua trinh xr 1y nude thai [3, 4]. Sinh khéi tao phat
trién nhanh c6 thé ting gap doi trong vong 24 gid [5]. Ngoai
ra, vi tao con c6 kha ning dong hoa nito va photpho trong
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nude thai, chuyén ddi cac chat dinh dudng nay thanh sinh
khéi ung dung trong san xuét nhién liéu sinh hoc va mot s6
san pham thwong mai [6]. Chlorella dugc coi 14 loai vi tao
tiém nang dé xir Iy nudc thai vi hiéu qua quang hop cao va
kha ning loai bo chét dinh dudng tir nude thai 16n hon so
v6i céc loai tdo khac [7]. Chung co toc do phat trién nhanh,
giau chét dinh dudng, nhiéu hoat chat sinh hoc va c6 kha
nang chong lai cac diéu kién phat trién bat loi [8]. Mic du vi
tao co thé hép thu chét dinh dudng véi nong d6 cao [5, 9],
nhung kha ning loai bo chét hiru co tuong dbi thap 1a mot
tr¢d ngai cho viéc Urng dung vi tdo trong xu Iy nudce thai [1].
Vi vay, dé nang cao hiéu qua loai bo ca chét hiru co va chat
dinh dudng, phuong phap két hop vi tao va bun hoat tinh
dugc dé xuat. Loai Chlorella twong thich v&i nhiéu vi khuan
di dudng va c6 thé nudi dong cong sinh. Chlorella sp. va
bun hoat tinh ¢6 thé duoc nudi céy 1an nhau nhu mot hé
ddng nudi cong sinh dé xir 1y nudc thai do thi [1].

Cong nghé két hop hé vi tao va bun hoat tinh trong xir
1y nudc thai d6 thi va cong nghiép di duoc quan tim nhidu
hon trong nhimg nim gan déy. Trong diéu kién dugc chiéu
sang, tdo quang hop tao ra oxy, vi khuin st dung oxy dé
chuyén héa chat hiru co [10]. Vi vdy, 6xy do tao tao ra dong
vai trd nhu thiét bi suc khi, gitp giam chi phi suc khi. Sau
do, cacbon dioxit (CO,) do vi khuén thai ra s& dugc tiéu thy
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Abstract:

Microalgae and activated sludge were co-cultured in
photobioreactor (PBR) systems with different ratios
(1:0, 3:1, 1:1, 0:1 wt/wt) to determine an optimal ratio
for organic matter and nutrient removal. The results
showed that the PBR systems at 1:0 and 3:1 ratios
have higher total nitrogen (TN) removal rates than at
two others. The highest TN removal at the ratio of 1:0
achieved 96% and at the ratio 3:1 achieved 90% after
six days of operation. In addition, the single-microalgae
culture and co-culture microalgae-activated sludge
systems had higher TP removal than that in the single-
activated sludge one. The highest TP removal of 98.8%
was achieved at 1:0 ratio after nine days. The 3:1 and
1:1 ratios had significantly higher COD removal rates
than the other ratios with 131 mg/l/d and 118 mg/l/d,
respectively. After four days of operation, the 3:1 ratio
reached the highest specific removal rate of 132.7 mg/
I/d. This study showed that the 3:1 ratio of microalgae
co-culture and activated sludge is an optimal ratio for
wastewater treatment-based microalgae application.

Keywords: activated sludge, bacteria, microalgae,
photobioreactor (PBR), wastewater treatment.
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boi qua trinh quang hop cua tao, 1am giam phat thai khi nha
kinh [11-13]. Nhu vy, c6 thé thy rang viéc tao ra Oxy cua
Vi tao gitp tiét kiém ning lugng cung cép cho hé thong. Ty
1¢ vi tao va bun hoat tinh ban dau c6 thé anh huong dén moéi
quan hé cong sinh, din dén hiéu qua xu 1y khac nhau. Do
do, ty 18 vi tao va bun hoat tinh quyét dinh hiéu qua xu 1y
chét dinh dudng va chét hiru co trong nudc thai. Viéce loai
b6 chat dinh dudng va ting truong sinh khéi bi anh hudng
boi cac yéu té nhur ty 16 nudi cdy, diéu kién van hanh, thanh
phan nude thai [14].

Theo S. Huo va cs (2020) [15], viéc loai b6 COD, TN
va TP di dugc cai thién déang ké bang cach thém 1% (v/v)
va 10% (v/v) vi khuan (Bacillus firmus va Beijerinckia) két
hop Vi vi tio nudi trong nudc thai tir qua trinh san xuat
giém. So v6&i nudi vi tao don 1é, hiéu suit xir Iy ctia COD,
TN va TP ctia hé thong ddng nudi cdy vi tao va bun hoat tinh
da dugc cai thién voi mire ting 1an luot 14 22,1, 20 va 8,1%
[15]. Theo Y. Su va cs (2012) [16], ty 1 t6i wu dé loai bo
nito va photpho (twong tmg 1a 91,0 va 93,5%) la 5:1. Ngoai
ra, ty 1& nudi cay khong anh huong dén viée loai bo COD.
Trong nghién ctru khac cua G. Mujtaba va K. Lee (2017)
[1], ty 1€ 2:1 da dat dugc hi€u qua cao nhét trong viéc xu ly
nudc thai do thi. Mirc d6 loai bo COD (82,7%), TN (75,5%)
va TP (100%) véi ty 18 nudi cay 1a 1:1 duge tim thiy trong
nghién ctru cia S. Zhu va cs (2019) [14]. Trong cong trinh
nay, chung t6i s& tiép tuc nghién ctru nham tim ra ty 1¢ nuéi
cAy vi tao va bun hoat tinh tot nhat cho viéc loai bo chat dinh
dudng va chat hitu co cho nudc thai téng hop.

Vat liéu va phuong phap nghién ciiu
Vi tao

Loai vi tdo dugc st dung trong nghién clru nay la
Chlorella sp. dugc cung cép tir Vién Nghién ctru Nudi trong
Thuy san 2 (Bo Nong nghiép va Phat trién Nong thon).
Chlorella sp. dugc nudi cay va duy tri trong mdi trudng
Bold's Basal Medium (BBM) da dugc khu trung. Chlorella
sp. duoc nudi ciy trong bé PBR (dudng kinh 20 cm, chiéu
cao 60 cm) ¢ cuong d6 anh sang 100 umol/m’s va suc khi
[17, 18]. Vi tao sau khi duoc nhén giong dén khdi luong
can thiét cho nghién ctru s& dé lang trong 12 glo nham loai
b6 phan méi trudng con lai trong qua trinh nudi tao, sau do
dugc ly tim vai tée do 3600 vong/phit trong 10 phut va rira
hai 1an bang nudc khir ion trude khi duge sir dung lam thi
nghiém.

Bun hogt tinh

Bun hoat tinh str dung trong nghién ctru nay dugc lay
tir bé sinh hoc hiéu khi cua hé thdng xtr 1y nudc thai siéu
thi Coopmart Ly Thuong Kiét (497 Hoa Hao, phuong 7,
Quan 10, TP H6 Chi Minh). Nong d6 bun hoat tinh (MLSS)
khoang 4000 mg/l. Trudc khi thi nghiém, bun hoat tinh
dugc dé lang trong 3 gio, sau do ly tam vai toe do 3600
vong/phut trong 10 phut.
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Nude thii tong hop

Nude thai tong hop véi cac thanh phan nhu sau: acetate
741 mg/l, NH,CI 764 mg/l, KH PO, 198 mg/l, FeSO,.7H,0
10 mg/l, MgSO JH,O 75 mg/l CaCl,.2H,0 36 mg/l
Na,EDTA.2H,0 1 mg/l vaNa, CO, 20 mg/l Thanh phan cac
nguyén t6 vi luong H,BO, 2 86 g/l MnClL,.4H,0 1,81 g/l,
ZnSO,.7H,0 0,22 g/l, CuSO .SH,0 0,079 g/l CoCl .6H,0
0,05 g/l Na MoO,.2H,0 0, 39 g/l [14]. Dac tinh nudc thal
tong hop chua COD 500 mg/l, NH,"-N 200 mg/1, TP 45 mg/1
va dugc duy tri 6 pH 7,6, ty 1¢ N:P la 4,4. Ty l¢ COD:N thap
duy tri khoang 2,5, tao diéu kién thuan loi cho viéc 1am giau
sinh khéi vi tao va phuc hdi chat dinh dudng.

Thiét ké thi nghigm
So d6 chi tiét ctia hé thong PBR dugc minh hoa ¢ hinh 1.

Khe lay mau
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Hinh 1. C4u tao mé hinh thi nghiém.

Hon hop vi tio va bun hoat tinh duoc sir dung trong thi
nghiém c6 tong chat ran lo limg (TSS) cua vi tao 1a 1000
mg/l va TSS cua bun hoat tinh 1a 4000 mg/l. Tong thé tich
ctia chat 1ong trong bé 1a 14 1. Thé tich vi tao va bun hoat
tinh trong 4 bé lan luot 1a: 56, 4,2, 2,8, 01va 0, 0,35, 0,7,
1,4 1. Sau do, cac bé duoc lam day bang nudc thai tong hop
dé dat dugc thé tich 14 1 dé co ty 1¢ vi tao va bun hoat tinh
trong bé 1a 1:0, 3:1, 1:1 va 0:1 (ty 1¢ khdi luong). Nong do
tong ban dau ciia vi tao va bun hoat tinh trong bé PBR 14
400 mg/1.

Thi nghiém dugc thuc hién trong bé phan mg quang hoa
PBR duoc lam bang thily tinh trong sudt (chiéu cao 60 cm
va duong kinh 20 cm). Trong diéu kién nudi cdy dang mé,
thé tich 1am viéc cua bé 1a 14 1. Hé théng PBR dugc lap dat
trong mot hop gd dé tranh thit thoat anh sang ra ngoai. Dén
LED cuén xung quanh PBR cung cip 4nh sang vdi cuong
d6 khoang 100 pmol/m?s. Chu ky sang - toi dugc van hanh
1a 12 giod sang - 12 gio toi. Bé duoc 1ap dat thiét bi khudy
tron véi toc do 100 vong/phut.

Phuwong phap phan tich

Trude khi phan tich, 200 ml mau dugc loc qua gidy loc c6
kich thudc 16 0,45 pm (Fisher Whatman puradisc-25 mm)
de loai bo cac té bao vi tdo va vi khuan trude khi phan tich.
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Céc thong s6 nhu COD, TP, NH,"-N, NO,-N, NO-N dugc
phéan tich theo phuong phap tleu chuén [19] Nong do DO
dugc do bang may do DO (HI 76.407/4F, Hanna HI9146-
04, Nhat Ban) va pH duoc do bang may do pH (Hanna
HI9813-6, Nhat Ban), do nhiét d hang ngay. Cuong do anh
sang duoc do truc tiép bang cam bién anh sang hinh cau
chim (US-SQS/L, ULM-500, FA Walz, buc).

Két qua va ban luan
Logi b6 chit dinh dwong

Nghién ctru nay cho thay, ndng do cac chit dinh dudng
¢6 su thay doi & cac ty 16 nudi cdy vi tao va bun hoat tinh
khac nhau. Véi cac bé ¢6 ty 1& nudi cdy 1:0, 3:1 va 1:1 kha
nang loai bd TN cao. Trong 6 ngay van hanh, ty 1€ 1:0 c6
nong d6 TN giam tir 190 mg/I xudng con 8 mg/l, hidu qua
xtr Iy dat 96%, cho dén ngay cudi cing hiéu qua xu Iy dat toi
98%. Trong khi do, hiéu Sut xir Iy TN cua ty 1€ 0:1 chi dat
12,5% sau 6 ngay va 14,5% sau 12 ngay véan hanh (hinh 2).
Theo két qua thir nghiém, ndng do DO cua ty 18 nudi cdy 0:1
duéi 0,5 mg/l, khong thé dap ung nhu ciu 6xy dé qua trinh
nitrat héa xay ra. Diéu nay dan dén nong do NO,-N,NO,-N
trong ty 1& 0:1 thip (0,84 va 0,66 mg/l). Sau 6 ngay van
hanh, hiéu qua loai bd TN ciia cac ty 1é dong nudi ciy 3:1
va 1:1 1an luot 14 90 va 48%, két qua cho thay hé thong dong
nuoi céy co ty I¢ vi tdo cao hon s€ loai bo TN t6t hon. Két
qua tir hinh 3 cho thay, hé thong vi tao va bun hoat tinh voi
ty 16 nudi cdy 1:0 va 3:1 6 téc do loai bd TN cao hon so voi
cac ty 1¢ 1:1 va 0:1. Pang chu y, trong 3 ngay du van hanh,
tdc do loai bo TN 1a 40,1 mg/l/ngay d6i vai ty 18 1:0 va 32,5
mg/l/ngay d6i véi ty 18 3:1. Theo F. Gao va cs (2015) [20],
trong truong hop chi nudi cy C. vulgaris thi toe d¢ loai bo
TN 14 4,87 mg/l/ngay véi nong d6 COD va NH , -N ban dau
la 40 va 5 mg/l (twong ty nhu ty 1& 1:0 trong nghién ciru
nay). Tuong tu , ty 16 2:1 ciia hé thong ddng nudi cdy di cai
thién téc d6 loai bo TN dén 19 mg/lI/ngay [1].
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Hinh 2. Néng dé NH,*-N thay dbi theo thoi gian & cac ty 1& khac
nhau.
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Hinh 3. Téc dd loai bé TN & cac ty 1é khac nhau.

Trong qua trinh hoat tinh bun thong thudng, mot phan
ammonium sé& chuyén thanh nitrit hodc nitrat boi vi khuan
nitrathda [21]. Két qua nghién ctru cho thdy, NO,-N,NO,-N
xudt hién qua cac ngay tiép theo do qua trinh nltrat hoa xay
ra trong cac bé chira ca vi tao va bun hoat tinh (hmh 4,5).
Nong do NO,-N va NO,-N rat thap trong ngay dau, ung
Vmcactylelo 3:1, 1: 1 0:1 1an luot 13 0,03, 0,18, 0,02,
0,02 mg/l; va 0,1, 0,1, 0,65, 0,03 mg/l. Sau do, nong do bét
dau ting dan d6i voi tat ca hé dong nudi cdy. Nong do 16n
nhit cua NO,-N va NO,-N dat dugc lan luot 1a 5,32 va
5,15 mg/l trong ty 1€ 3: 1 O ty 18 0:1, kha nang ddng hoa
NH,"-N dugc biéu thi thap ciing nhu ndng do cua NO,-N
va NO *-N rét nhé do luong 6xy duoc cung cip khong da
(DO<0 5 mg/l). Piéu nay dung voi nghién clru cua Nguyen
va cs (2016) [17] khi cho rang qua trmh nitrat hoa dat hi¢u
qua cao 6 DO>0,5 mg/l. Tuong tu, ndng do NH,-N ¢ ty 1¢
nudi cdy 1:0 giam tir 190 mg/l xudng 32 mg/l, dat hiéu qua
xu ly tO’l 84% sau 4 ngay van hanh, va ngay cudi cling van
hanh nong do NH,"-N chi con 4 mg/1 (hmh 2). Diéu nay chi
ra rang su dong hoa nito trong sinh khdi 1a con dwong chinh
dé xur 1y nito.
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Hinh 4. Néng dé NO,-N thay déi theo th&i gian & cac ty 1& khac
nhau.
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Hinh 5. Néng dé NO,-N thay déi theo thei gian & cac ty 1é khac
nhau.

Co ché loai b nito ciing dwoc miéu ta qua bang 1. Sy
cong sinh cua vi tao va vi khuén xay ra trong hé théng dong
nudi cdy; do dé oxy duge giai phong tir qua trinh quang
hop cua vi tao da duoc vi khuén tiéu thu cho qué trinh nitrat
hoéa. Tuy nhién, nong do NO,-N khong cao va thuc té nay
la do qua trinh khtr nito hoac ddng hoa NO,-N cua vi tdo.
Theo J. Kim va cs (2010) [22], vi tao c6 thé su dung NO,-N
nhu mot ngudn dinh dudng dé tong hop té bao khi nguon
NH,"-N can kiét. Néi chung, qua trinh dong hoéa da dong
gop chu yéu cho viéc loai bo nito. Ty 1& déng hoa nito boi
vi tdo ty 1¢ thudn voi lugng vi tao 6 trong hé nudi cay Ty
16 vi tao cao din dén sy dong hoa nito trong sinh khi cao
hon. So v6i bun hoat tinh, vi tdo dong vai tro chu dao trong
qua trinh dong hoa nito. Thyc vay, khi xem xét ty 1¢ 0:1, qua
trinh khtr nito va d@)ng hoéa nito dat 9,3 va 13,5%. Diéu nay
cho thay hiéu qua loai bo TN thap.

Bang 1. Co’ ché loai bo nito chia cac ty 1é vi tao va bun hoat
tinh khac nhau.

Co ché loai b6 nito 1:0 3:1 1:1 0:1
TN con lai (%) 4,8 12,7 152 77,2
N - khir nito (%) 0,6 8,6 20,3 93
N - ddng hoa béi vi tao (%) 946 668 54,0 0,0
N - ddng hoa boi vi khuin (%) 0,0 11,9 10,5 13,5

Trong cic hé thong dong nudi céy, ty 18 nuéi cdy co phan
bun hoat tinh cao hon cung cdp cho qua trinh khtr nito t6t
hon. Ndong d6 DO trong pha sang do dugc 16n hon 4 mg/l
gdy can tré qua trinh khir nito. Qua trinh khir nito ¢6 thé xay
ra trong pha t6i vi DO<0,5 mg/l. Tuy nhién, diéu nay xay
rakém oty 1€ 3:1, do cau trac lién ké duogc hinh thanh gilta
bun va vi tao. Céu triic nhu vay giﬁp vi khuan thu du duoc
O, thai ra tr vi tao, n6 cling c6 thé can tro vi khuan tiép
Xuc v6i ving thiéu khi va e ché qué trinh khir nito [23].
Theo nghién ctru cia M. Wang va cs (2015) [24], viéc thém
cacbon hitu co dé dat ty 16 COD/N 1a 3,5:1 thu dugc viéc loai
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bo nito tir qua trinh khir nito 1a 80%. Vi vay, ty 1é COD/N
thap (2,5:1) tir nudce thai duge sir dung trong nghién ciru nay
ciing 12 nguyén nhan dan dén qua trinh khir nito thap. Nhin
chung, nhiing két qua nay chi ra rang, ty 16 COD/N va ty 1&
bun hoat tinh anh huong dén qué trinh khtr nito va ty 18 vi
tao anh huong ddi voi qua trinh déng hoa nito.

Ngoai nito, photpho ciing dong vai tro quan trong doi
v6i su phat trién ctia vi tao boi vi nd 13 nhan t6 quan trong
cho sy trao ddi chét cua té bao. Vi sinh vat Polyphosphat-
accumulating (PAOs) 1a mdt nhom quan trong trong bun
hoat tinh giit chirc ning loai bo photpho [15, 25, 26]. Két
quéa nghién ctru cho thay hé thdng nudi ciy chi c6 vi tao
va hé théng déng nuoi céy da loai bo dugc TP & muc do
cao hon so v6i hé théng chi c6 bun hoat tinh. Nhin chung,
TP duogc loai bo ting dan ty 1& v6i lwong vi tao c6 trong
hé thong déng nuoi céy Déi véi ty 18 0:1, TP duoc loai bo
khong dang ke ¢6 thé 1a do thiéu sy c6 mat cia PAOs [27].
Trong nudi ciy vi tao, TP co thé dugc tich lity trong sinh
khéi va day 1a co ché chi yéu [16]. Vi vdy, trong nghién
ciru nay, viéc loai bd TP cao nhat 1a d6i voi nudi céy tao
don 1€ (ty 1¢ 1:0) xtr Iy 98,8% TP sau 9 ngay. Trong khi d6,
dbi véi cac hé dong nudi cdy, hiéu suét loai bo cia ty 16 3:1,
1:1 1an luot 1 97,5% va 77,2%. Két qua nay chi ra rang, vi
khuan khong déng gop nhiéu trong viée loai bo photpho so
véi vi tdo.
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Hinh 6. T6c dé loai bé TP clia cac ty lé khac nhau.

Nghién ciru cta I. De Godos va cs (2009) [9], cho thiy
pH va DO ciing anh huéng dén hiéu qua xtr Iy TP. Photpho
c6 thé bi két tia & pH>8 va mirc DO cao. Trong nghién ciru
nay, pH>8 va DO>4 mg/l d6i véi cac ty 1& 1:0 va 3:1 trong
sudt giai doan ting tmcng Diéu nay ¢6 nghia 1a viéc két tua
photphat da gop phan 1am giam ndng do photpho; tuy nhién,
co ché nay xut hién rat thap trong hé théng déng nudi cay
[14]. Hinh 6 cho thay tdc do loai bo TP trong khoang tir 1,6
dén 7,2 mg/l/ngay, cao hon két qua cia [1] (1,3 mg/lI/ngay).
biéu nay co thé duge giai thich 1a do néng do COD duoc
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str dung trong nghién cttu cao hon (COD=500 mg/l, TP=45
mg/l), trong nghién ctru cua G. Mujtaba va K. Lee (2017)
[1]co nong d6 thip hon (COD=60 mg/l, TP=1,3 mg/l) Maic
du nudi cay vi tao don 1€ c6 ty 1€ loai bo TP cao, két qua thu
dugc cho thdy ty 16 3:1 cua hé dong nudi cdy ciing 6 tinh
kha thi cao trong viéc loai bo photpho [28].

Logi bé chit hitu co

Chat hiru co cung cip ngudn cacbon cho té bao tong hop
va du trir nang luong. Dong nudi cdy c6 thé ciing tich liy
cacbon tir COD cho nhitng muc dich nay. Két qua cho thdy,
viéc loai bd COD qua nudi cdy vi tao don 1é va dong nudi
ciy tot hon nudi cdy bun don 1é. Diéu nay dugc cho la cac
bé PBR dugc van hanh duéi diéu kién quang dudng gitp vi
tao phat trién va hap thu [29].
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Hinh 7. Téc dd loai bé COD cua cac ty 1é khac nhau.

Dbi voi ty 18 3:1 va 1:1, sau 4 ngdy van hanh, nong do
COD giam 85-96% va néng do COD con lai 1a 19 va 74
mg/l. Acetate dugc su dung trong nghién ctru nay la hop
chat d& phan hity sinh hoc, n6 ¢6 thé 1a chat nén cho ca vi tao
va bun hoat tinh trong hé ddng nuéi cay [14]. Nong do COD
ctia ty 18 3:1 ting dan sau khi duong cong tang truong sinh
khéi dat dén giai doan chét vi ho héip noi sinh cua vi tao va
vi khuan. Téc d6 loai bd COD cao nhét & ty 18 3:1 vai tée do
loai bo riéng 1a 132,7 mg/l/ngay. Ty 18 nay thich hop dé thuc
day su cong sinh giira vi tao va vi khuan. Vi khuan di dudng
¢6 thé nhanh chong chuyén héa cacbon hitu co duoc san
xuét boi vi tao [26, 30, 31]. Ty 1& 3:1 va 1:1 cho thiy tc do
loai béd COD cao hon dang ké so voi cac ty 1¢ khac, 1an luot
la 131 va 118 mg/l/ngay (hinh 7). Tuy nhién, nhitng gia tri
nay lai thip hon tdc d6 loai bo COD cua S. Zhu va cs (2019)
[14] (930 mg/l/ngay). So sanh véi nghién ciu nay, Zhu va
cs da st dung nudc thai ¢ ty 16 COD/N (4,3:1) cao hon, suc
khi CO, 2% va ty 1¢ nudi cdy 1:1. Két qua nay chi ra toc do
loai b6 COD phu thudc vao cac yéu to nhu tai lwong COD,
ty 18 vi tao va bun hoat tinh, va diéu kién tac dong ctia hé
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ddng nudi cdy. Mic du suc khi khong duoc cung cap trong
cac PBR, COD van dugc loai bo t6t nhat ¢ ty 18 3:1 va 1:1,
gitip tiét kiém chi phi van hanh. Tdc do loai bo cua ty 18 1:1
thip hon ty 1¢ 3:1. DO cua ty 1& 1:1 thip (<1 mg/l) va rit co
thé no khong du dé vi khuén ho hip nhim khoang hoa chét
httu co. Tuong tu cho ty 1€ 0:1, nf”)ng d6 DO<0,5 mg/l do do
dan dén hiéu qua loai bo COD thap. Nong d6 DO tir 2 dén 4
mg/] trong bé hiéu khi ctia qua trinh hoat tinh bun 14 yéu cau
quan trong dé loai bo hiéu qua COD [32]. Bdi vai ty 18 1:0,
COD giam tir 496 dén 156 mg/lsau 8 ngay, hiéu suét loai bo
COD tuong dbi thip. Do 1a do thiéu vi khudn va vi tao tham
gia vao loai bé COD. Nhin chung cac phat hién nay da cing
¢b vai tro cOng sinh cia vi tdo va bun hoat tinh dé tang hi¢u
qua loai bé COD trong hé dong nudi cay.

e ~
Két luan

Khi van hanh & ty 1¢ vi tao/vi khuén tot nhat, viéc xtr ly
nudc thai s& dugce cai thién dang ké. Két qua nghién ctru cho
thiy, ty 1& nudi cdy vi tao va bun hoat tinh anh hudéng dén
viéc loai bo chat dinh dudng va chét hiru co. Ty 16 3:1 dugc
xac dinh 1a ty 18 t6t nhat trong xtr 1y cac loai nudc thai co
chu ky sang tbi, thanh phan COD/N tuong tu trong nghién
ctiru nay. Trong do, vi tdo dong vai trd quan trong trong vi¢c
loai bo chét dinh dudng thong qua qua trinh ddng ho4 trong
hé thong vi tao-bun hoat tinh hdn hop va hé thong vi sinh
vat don 1é. Ngoai ra, bun hoat tinh ciing gop phan vao qua
trinh cai thién hi€u qua loai bd nito va chét hitu co. Ty 1€
3:1 cho thay hiéu qua loai b6 COD, TN va TP lan luot 1a
96%, 90% va 97,5% tuong tng véi thoi gian van hanh 1a 6,
9 va 4 ngay.
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Nghién ctru nay duoc tai tro boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong khuon kho dé tai ma s
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