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TOM TAT

Hé hdn hop vi tao va vi khuan trong bé phan ting quang hoa di
dugc khao sat ¢ hai diéu kién khudy tron khac nhau (80
vong/phut va 200 vong/phut). Nghién ciru nday xac dinh diéu
kién khudy tron thich hop dé dat hiéu suat xir 1y va tiém ning
thu hoi sinh khdi cao trong nude thai véi nong d6 chat hiru co
(COD), téng Nito (TN) va tong Phdt pho (TP) lan luogt 1a 400
mg/L, 40 mg/L, va 4 mg/L. Két qua cho thiy & diéu kién
khuay trén 200 vong/phit, ndng do sinh khéi thu duge 0,35
g/L chi sau 15 ngay van hanh va dat duoc 1,993 g/L sau 42
ngay van hanh. Khong c6 sy khac biét ding ké trong loai bo
COD va TP (p>0,05) ¢ hai diéu kién khudy tron ciing nhu déu
dat hiéu suat xir 1y trén 90%. Tuy nhién, hiéu suit loai bé TN &
diéu kién 200 vong/phiit cao hon 80 vong/phut (p<0,05). Do
d6, diéu kién khudy tron 200 vong/phit thich hop cho viée van

hanh hé hén hop vi tao va vi khuén trong xir 1y nuéc thai.

1. GIOI THIEU

Hoat dong cua con nguoi da co tac dong
dang ké dén céac chu trinh sinh dia héa toan cau.
Viée x4 nudc thai chua qua xir Iy bao gdm cac
chat hiru co, nito (N) va phdt pho (P) vao céc
ngudn nudc gy ra hién tuong phii dudng do cac
hoat dong cua con nguoi nhu hoat dong nodng
nghiép, do thi hoa, cong nghié¢p hoda va cac thay
d6i khac. Van dé¢ nghiém trong cua hién tuong
pht dudng 13 sy suy giam chat luong nude. Hién
tuogng phu dudng trong méi truong séng dudi
nuée biéu hién bang sy gia ting cia mot loai vi
sinh vat don bao - tdo. Hién tuong nay duoc goi
la "tdo nd hoa".

Su phét trién cia tao, d6i khi xay ra trong
qua trinh xtr ly nudce thai, c6 kha nang hap thu

chat dinh dudng manh ciing nhu tao ra oxy cho
moi truong nudc xung quanh (Abdelfattah va
cong su, 2023). Hién nay, vi tdo dang dugc su
dung trén quy mé 16n dé 1am sach nudc thai nong
nghiép va nudc thai do thi. Tuy nhién, trong khi
da dat dugc nhing két qua dang khich 1¢, nhimng
cach sir dung doc dao d6i voi mot s loai nude
thai, chang han nhu nhimg loai nudc thai co
ngudn goc tur cac nguon hoa dau, van dang ¢ giai
doan dau. Do d6, can nd luc hon nita dé cai thién
cong nghé vi tdo cho cac ung dung cong nghiép
(bang va cong sy, 2022; Kartik va cong su,
2021).

Hé hdn hop vi tao va vi khudn ¢6 nhiéu wu
diém trong xir Iy nudc thai nhu nang cao hiéu
quéa xtr 1y chét hitu co va chat dinh dudng, dong
thoi tiét kiém chi phi cho quéa trinh van hanh
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(khong can bd tri hé thong thdi khi), tiét kiém
dién tich, va han ché cac van dé xur ly bun (Ji va
cong su, 2022; Nguyén va cong su, 2022). Tuy
nhién, cac nghién ctru trude day vé hé h6n hop
chu yéu tap trung vao khao sat ty 1¢ nudi cdy cua
tao va vi khuén, anh huong cua diéu kién chiéu
sang va cac thong sO van hanh (thoi gian luu
nuéc va luu sinh khdi) (Nguyén va cong su,
2022; V& va cong su, 2023). Trong khi do, céc
nghién ctru khao sat anh huong cua toc do khudy
tron dén hiéu qua xur Iy cta hé hdn hop hién nay
rat it. Cho nén, nghién ciru nay gop phan lam rd
anh hudng cua ché dd van hanh (cu thé 1a diéu
kién khuéy tron) dén hiéu qua xur Iy nudc thai cua
hé hdn hop, tir 46 giup cho viéc tng dung hé hon
hop vi tdo va vi khuén vao thyc té thuan lgi hon.

Nghién ctru nay két hop tao va vi khuan voi
bé phan tng quang hoéa dé phat trién mot cong
nghé hdn hop vi tao va vi khudn xur 1y chét dinh
dudng va hitu co trong nudc thai. Muc ti€u cua
nghién ctru nay 13 xac dinh diéu kién khudy tron
thich hop dé dat hiéu qua loai bo chét 6 nhiém va
tiém nang thu hoi sinh khdi cao ctia hé hdn hop
trong xur ly nudc thai. Nghién ctiru nay dong gop
vai tro khong nho cho hé hén hop vi sinh vi tdo
va vi khuan & ché 46 mé va cung cip mot phuong
phap xtr 1y nuéc thai sinh hoat tiét kiém ning
lugng va than thién véi moi truong.

2. PHUONG PHAP NGHIEN CUU
2.1 Bé phan ing quang héa (PBR)

Trong nghién cuu nay, bé PBR dugc vén
hanh theo ché do mé twong ty nhu bé phan tng
dang mé SBR (Sequencing batch reactors) cai
thién dién tich tiép xtic, phan bd déu anh sang
trong bé phan ung va khudy tron hoan toan sinh
khdi trong bé. Trong nghién ctru nay c6 2 bé PBR
dugc van hanh cung luc. Thé tich 1am viéc cua
mdi PBR trong nghién ctru nay 1a 3,5 L. Ca 2 bé
déu duoc chiéu sang lién tuc bé‘mg dén LED
3800-4000 lux (SMD 5050), chu ky sang: 61 1a
12:12 (h). Nudc thai tong hop duoc dung lam
ngudn co chat va dinh dudng (ty 1¢ trao doi thé
tich 1a 50%). Cac nghién ciru gan day tién hanh
thi nghiém hé hdon hop & cac diéu kién khudy tron
nhu 80 vong/phat (Nguyén va cong su, 2021) va

100 vong/phiit (Nguyén va cong su, 2020; Vo va
cong su, 2023). Cho nén, nghién ctru nay chon
khao sat ¢ 2 diéu kién khudy tron 80 vong/phut
(rpm) (P80) va 200 vong/phut (rpm) (P200) dé
danh gia anh huong cua toc do khudy tron thap
va cao dén hiéu qua xir Iy nudc thai va tiém ning
thu hdi sinh khdi caa hé hdn hop.

2.2 Pac tinh nuwéc thai va vi sinh vat sir dung

Céc thi nghiém dugc thyc hi¢n béng nudc
thai tong hop cé gia tri COD (chemical oxygen
demand) nhu cau oxy hoéa hoc 1a 400 mg/L, TN
(tdng Nito) 1a 40 mg/L, TP (téng phdt pho) 1a 4
mg/L va khoéng bd sung nitrat hodc nitrit. Theo
nghién ctru trude d6 (Tiron va cong sy, 2015), ty
1¢ khéi lwong C:N:P 1a 100:10:1 dé cung cap du
dinh dudng va chét hitu co trong sudt qua trinh
nghién ctru. Ham luwong nudc thai tong hop dua
trén nghién ctu (Huang va cong su, 2015).
Nguyén t6 vi luong dugc tong hop dua trén
nghién ctru (Nguuén va cong sy, 2016; V5 va
cong su, 2018).

Chlorella sp. - Ching vi tdo st dung lam
ngudn vi sinh trong nghién ciu nay duoc lay tir
Vién Nghién ciru Nudi trong Thuy san 2 - B Nong
nghiép va Phét trien Nong thon, Viét Nam. Bun
hoat tinh duogc léy tr bé MBR (Membrane
bioreactor) duoc xir 1y so bd bang cach ling trong 3
gio dé loai bo can lo ltng, sau do ly tam 10 phut
v6i tbe d6 3600 vong/phit. Trude khi duge sir dung
ldm nguon vi khuan, MLSS (Mixed liquor
suspended solids) hdn hop sinh khbi ban dau cua
dong nudi cay 1a 600 mg/L voi ty 1€ tao:vi khuan 1a
5:1 (Yow:%w) do hi¢u suét loai bo chat dinh dudng
va tbe d0 tang truong sinh khdi cao hon so véi cac
ty 18 ciy khac (Su va cong su, 2012)

2.3 Phuong phap phan tich

Mau nuéc dau vao va ra dugc lay sau mdi 24
gio van hanh, mau duoc loai bo chat ran lo ling
bang gidy loc c6 kich thudc 16 0,45 pm (Fisher
Whatman puradisc-25 mm). Mau duoc bao quan
& nhiét do 4 °C (t6i da 1 gid) trude khi phan tich.
Céac thong sb chit luong nude (COD, NH4'™-N,
NO2-N, NOs;™-N, TSS) dugc phan tich theo
APHA (2005). Dé thé hién su ting truéng sinh
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khdi ctia vi tao, nong do chlorophyll-a trong hé vi
sinh d3 dugc phan tich bang cach st dung
acetone 1am dung dich chiét xuat (Tang va cong
sw, 2021). Dau tién, 50 mL mdu dugc ly tim &
4000 vong/phit trong 20 phut, sau do, phan nuéc
bén trén dugc bo di va phan chét ran con lai trong
dng duoc cho thém 20-40 mL acetone 90% va
0,05 g CaCOs. Hdn hop trén duoc tron déu va luu
& 4 °C trong 24 h vé6i diéu kién khong co anh
sang. Tiép dén hén hop dugc ly tam & 4000
vong/phut trong 20 phat, phin nuéc bén trén
dugc do quang ¢ cac budc song 630 — 645 — 663
— 750 — 772 — 850 nm. Nong do Chlorophyll
duoc tinh todn theo cong thuce bén dudi:

Chlorophyll —a

[11.64(0Dggz —OD759) —

2.16(0Dg15 —OD17350)+0.10(0Dg39 —OD75 ) 25
V.o

-2(0OD77—0Dgs0 )| V4

Trong d6: V 1a thé tich mau (mL), V; 1a thé
tich dugc do quang ¢ (mL), OD (Mat d0 quang
hoc) 1a do hip thu ¢ cac budc song twong Gng va
o 1a bé day cua cuvet (cm).

2.4 Phan tich thong ké

Hiéu suit loai bo ¢ mdi diéu kién khudy
dugc phéan tich bang phan mém SPSS 22. Su
khac biét vé hiéu suat gitra 2 tbe do khuéy khac
nhau va hiéu suat xir Iy nudc thai duge xac dinh
bang cach sir dung ANOVA mét chidu véi quy
trinh Bonferroni va Tukey. Véi gid tri p <0,05,
hiéu suét dugc coi 1a mot sy khac biét dang ké.

3. KET QUA VA THAO LUAN
3.1 Pic tinh sinh khoi
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Hinh 1. Sy phat trién cta sinh khdi tai cac
toc do khuay tron khac nhau

Dua trén s lidu trong Hinh 1, tong sinh kh6i
dat dugc trén 200 mg/L sau 15 ngay van hanh &
ca 2 téc @6 khudy tron khac nhau. Tong ndng do
sinh khéi dat duoc lan luot 13 1,88 g/L va 1,95
g/L twong tng v6i P8O va P200 sau 42 ngay van
hanh. Két qua nay khong cho thay su khac biét co
¥ nghia thong ké giita 2 tc do vong quay voi
nhau (p>0,05). Tuy nhién lai cho thiy su khac
biét c¢6 ¥y nghia p<0,05 ddi v6i ndng do
Chlorophyll-a. O diéu kién P200 c6 ham luong
Chlorophyll-a trong sinh khdi cao hon & P80 véi
néng d6 Chlorophyll-a dat 6882 ug/L va 5754
ng/L sau 42 ngay van hanh, va lan luot 13 1856
pg/L va 3074 pg/L tuong ung véi P80 va P200
khi tinh trung binh cho ca qua trinh van hanh. Két
qua trén cho théy tbc do vong quay cao anh
huong dang ké dén hoat dong cua vi tao trong hé
hén hop vi sinh. Piéu nay dugc giai thich rang tai
diéu kién khudy tron cao, vi tao trong PBR dé
tiép xtc voi anh sang hon, dong thoi lwong khi
CO; khuéch tan tir khong khi vao PBR nhiéu
hon, dan dén thuc ddy qua trinh quang hop cua vi
tao (Styliani va loannis, 2023). Chinh vi vy, sinh
khéi vi tao ting khi toc do khudy tron ting l1én
200 vong/pht.

Pé dat duoc téng sinh khdi cao nhu vay 1a do
ddc tinh nude thai hau nhu dugc ciu thanh tir cac
chat d& phan huy sinh hoc cung cap day du cac
hop chat hitu co va dinh dudng can thiét cho su
phat trién ctia hé vi sinh vat hdn hop cho nén
ching d& dang duoc chuyén héa tong hop thanh
sinh khdi té bao (Fan va cong su, 2021). Su két
hop ciia vi tao va vi khuan trong hé thong tao nén
hé hdn hop vi sinh nhd d6 gitp cai thién ning suat
sinh khéi (Zhang va cong su, 2022). O diéu kién
cta P200 c6 ham lugng Chlorophyll-a trong sinh
khéi cao hon & P80 v6i ndng dd Chlorophyll-a dat
6882 ng/L va 5754 pg/L sau 42 ngay van hanh.
Két qua chimg minh rang ¢ diéu kién khudy tron
200 vong/phit cho su phat trién tot nhat ctia vi tao.
C6 nghién ctu dd bao céo rang cac hop chat
polyme ngoai bio dong vai tro 1a chit keo tu sinh
hoc gitip day nhanh tc d6 phét trién cia vi tio va
tang hiéu suat loai bo dinh dudng khéi nudc thai
(Nuramkhaan va cong su, 2019).

3.2 Hiéu suit xir Iy chét hiru co va dinh duéng
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3.2.1 Hiéu sudt logi bé dinh dwéng
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Hinh 2. (a) Hi¢u suét loai bo chat 6 nhiém
ciia hé hdn hop vi sinh; (b) Nong do nitrit va
nitrat c6 trong hé hdn hop vi sinh (Mau xanh:
P80; Mau do P200)

Hinh 2(a) cho thdy rang hiéu suat loai bo TN
& 2 tc d6 khuay tron khac nhau (phan tich thong
ké ANOVA cho thiy p<0,05). Dé thiy 15 co ché
chuyén hoa nito ctia hé hdn hop vi sinh, nong d6
NH4"-N, NO2-N, NO3;-N d3a duoc phan tich
trong sudt qua trinh nghién ciru. Nhin chung,
NO3-N déu cho gia tri dudi 0,5 mg/L._Két qua
trén cho thdy toc d6 khudy tron cao anh hudng
dang ké dén hoat dong cua vi tao trong hé hon
hop vi sinh. Trong hé hdn hop, cac hop chat nito
(amoni va nitrat) duoc loai bo théng qua 2 co ché
chinh: (i) hip thu truc tiép vao sinh khdi vi sinh,
va (il) qua trinh nitrat héa va khu nitrat bdi vi
khuén (Amand va cong sy 2012; Ding va cong
su, 2022; Nguyén va cong sy, 2022). Nhu da dé
cap & phan sinh khéi, khi téc d6 khudy tron ting
thi sinh khéi cua vi tao tang 1én, cho nén lugng
amoni va nitrat hap thu vao vi tdo nhiéu hon. Bén
canh d6, ndong do Oxy trong pha sang tang do vi
tao quang hop, diéu kién nay thich hop cho qua
trinh nitrat hoa, va vao pha t61, nong d6 oxy hoa
tan giam xubng do vi tio khong thyc hién quang
hop, lac ndy qué trinh khtr nitrat dién ra. Cubi
cung, phan 16n cic hop chat nito dugc chuyén
héa thanh khi N> béi vi khuén va thodt ra khoi
PBR.

Bén canh nito, phét pho ciing dong vai tro
quan trong trong hé thdng vi sinh vat. Nhin
chung, hiéu suit loai bo TP khong cho thiy su
khac biét co ¥ nghia thdng ké (p>0,05) déu cho

gié tri cao hon 95% & 2 diéu kién co toc do khudy
tron khac nhau. TP gidm duoc cho 1a sy hép phu
va ddng hoa vao sinh khi t& bao, trong d6 hép
phu va ddng hoa 1a co ché chinh loai bo N, P
trong hé vi sinh hon hop (Pang va cong su,
2023). Ngoai ra, su ton tai cla vi khuan tich lay
phdt pho trong giai doan pha tdi va vung thiéu
khi ctia bong bun ciing giy anh huéng rat 16n dén
kha ning loai bo TP cua sinh khéi (Dang va cong
su, 2022). Mot nghién ctru khac ciing cho rang
pH va DO ciing c¢6 anh hudng dén kha nang xir Iy
phét pho ctia hé vi sinh hdn hop.

3.2.2 Hiéu sudt xir Iy chit hitu co

Hinh 2(a) cho thay hiéu suit xtr 1y cta hé
hdn hop vi sinh & 2 diéu kién khudy tron khéac
nhau. Trong qua trinh nghién ctru luén c6 sy dao
dong trong phan tich sé liéu. Nhung nhin chung,
hiéu sut loai bo hiru co cua ca 2 hé thng ludn
duy tri trong khoang 90%. Ciing gidng Nito va
phét pho, hiru co 1a nguon cung cip Cacbon dé té
bao tong hop vat chat va duy trir nang luong. Pidu
nay chung to rang su két hop gitta tao va bun
hoat tinh gian tiép tao ra mot hé vi sinh vat hon
hop day tiém ning va dong nghia véi viée bé
phan tng quang héa dang hoat dong theo ché do
quang di dudng tao diéu kién cho vi tao va vi
khuan giam thiéu va loai bé chat hiru co co
ngudn gdc tir nude thai. Thanh phan hitu co tong
hop nén nudce thai dugce sir trong nghién ctiru nay
12 hop chat glucose (CsHi00s), va acetate
CH3COONa la cac chat dé dang phan huy dudi
tac dong cua vi sinh. Chinh vi vay, cac hop chat
nay dé dang dugc chuyen hoa va tong hop lam
nguon Cacbon ctia hé hon hop vi tao va vi khuan.
Két qua nghién ctru cho thay hiéu suat loai bo
trung binh dat duoc cua 2 hé théng véi 2 toe do
khudy tron khac nhau 1a 91% va 92% lan luot
cho 2 bé phan tng quang hoa 1a P80 va P200.
Duya trén cac gia tri cua phuong phap thong ké
ANOVA 1 chiéu cho thay tac dong cua 2 toc do
khudy tron dén hiéu suat xir Iy COD la khong
dang ké (p>0,05). Nguyén va cong su (2022) da
bao céo rang hé thdng dong nudi cdy vi tao va vi
khuan dé xtr 1y nudc thai d6 thi dat duoc 70%
loai b6 COD. Trong khi do, Bang va cong su,
(2023) d4 bao co két qua nghién ctru ctia rang hé
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cong sinh vi tao va vi khuan két hop vé6i danh gia
viéc ban mang cho hi¢u suit loai bo COD la 73%
va so voi hé thong nudi ciy vi tao don 1¢. Nguyén
va cong s (2020) di bao cdo rang hiéu suit xir 1y
COD dat duoc chi 68% sau 8 ngay van hanh.
Diéu nay duoc tac gia cho rang la khong du tao
va vi khuin tham gia trong qua trinh loai bo
COD. Déi véi hé théng hdn hop vi sinh dé dat
dugc dong thoi loai bé dinh dudng va hitu co can
¢6 su tuong tic cia vi tdo va vi khuan. Trong
truong hop nay, dinh dudng dwoc chuyén hoa
thanh sinh khdi va vi khuan dong vai trd chinh
trong loai bo hitu co (Nguyén va cong su, 2022).
Toém lai, cac phat hién nhu vdy da ciung cd su
cdng tac quan trong cua hé hdn hop vi tdo va vi
khuan 1am gia ting hiéu suat xtr Iy COD khi h¢
hon hop nay duge ap dung.

3.2.3 Pé xuit quy trinh coéng nghé xir ly iing
dung cong nghé vi tio-vi khudn trong xw ly
nwdc thdi

Nhin chung, hién nay viéc xtr Iy nude thai
thuong duge thuc hién bang cong nghé hiéu khi
thiéu khi tudn ty truyén théng. Tuy nhién, quy
trinh nay cho hiéu suat khong cao va ham lugng
dinh dudng sau xir Iy con nhiéu néu nhu khong
trang bi cac cong nghé xur ly phia sau s€ gay phu
dudng hoa ngudn nudc tiép nhan (Fan va cong
su, 2020). Hién nay, xu huéng thay thé cong
nghé dua trén bun hoat tinh thong thuong bang
cong nghé dua trén hé vi sinh vat hon hop vi tao
va vi khuan dé xir Iy nuéc thai bat dau phat trién.
Trong cac ndm gan ddy, da c6 mot sd cac nghién
ctru tmg dung cong nghé nay dé xu 1y cac loai
nuéc thai khac nhau nhu nhu cac ngudn nudc tir
cac khu do thi (Barreiro-Vescovo va cdng su,
2021), cong nghi€p (Huo va cong su, 2020), nong
nghiép (Makut va cong su, 2019), ché bién thuy
san (Garcia va cong su, 2019) va céac loai nudc
thai c6 d6 méan cao (Meng va cong su, 2019). Cac
nghién ctru ndy dd ching minh tiém nang phat
trién ctia hé hdn hop vi tao va vi khuan dé xir ly
da dang céc loai nudc thai va mang lai hiéu suét
xur 1y twong ddi cao. Hiéu suat xtr Iy ctia hé thong
phu thudc rat nhiéu vao loai tao duoc lya chon.
Chon lya giéng tao phu hop giup viée két hop
giita hai chung vi sinh vét khac nhau thiic day gia

tang toc do xir Iy nude thai va ham luong cac hop
chét c6 gia tri gia ting dé san xuat cac san pham
sinh hoc than thién v&i moi trudng nhu nhién li¢u
sinh hoc, nhua sinh hoc, phan bon sinh hoc
(Ding va cong sy, 2022). Thém vao d6 viée két
hop vi tao va vi khudn véi nhau mang lai tuong
tac ¢6 loi cho ca hai loai. Vi tao dong hoa Ni-to
va phét pho trong khi d6 vi khuan xir Iy hiru co.
Ngoai ra, qué trinh quang hop cua vi tao san xuat
6 xy cho vi khuan ho hip va cung cép nguon
cacbon vo co dudi dang COx cho vi tao. Piéu nay
chirng to su hop tac chat ché cua hai loai vi sinh
vat ndy voi nhau mang lai loi ich va tiém ning
ung dung trong xur Iy nudc thai. Nho co6 tuong tac
¢6 1oi nay c6 thé két hop quy trinh thiéu khi/hiéu
khi thanh mét quy trinh don nhat 1a st dung PBR
to do cat giam chi phi cho céc thiét bi thoi khi
cung cap 6 xy cho vi khudn va glam t6i da dién
tich. Bé phan mg quang hoa v6i loai sinh khéi
nay khong can yéu cau thoi khi chi can chiéu
sang tir cac nguon ty nhién hodc nhan tao va chi
dung canh khudy. Dé t6i uu hoa cho hiéu suét xir
ly ty 1& phdi tron hai loai nay 1a yéu t6 quan
trong. Trong truong hop ndng do bun hoat tinh
16n hon vi tdo gdy nén hién tuong tu chin sang
lam han ché qua trinh quang hop tir d6 hiéu sut
xtr Iy nudc thai va va nong do vi tao giam. Vi vay
(Nguyen va cong sy, 2020) da khao sat cac ty 1¢
ph01 trén vi tdo va vi khuan khac nhau va dé dua
ra két qua voi ty 1€ 3:1 cho hi¢u suit loai bo TN,
TP va hitu co lan luot 1a 86%, 79% va 99%.
Trong d6 ndng do sinh khdi dat duoc khoang 400
mg/L.

Déng tudn hodn
Sodd1
Bémidukhi | Bé nibukni ‘Béling

Nude thil ddu vao
E— :s

. Nuéc thai
Békhirving W 5,1 K

vinric W) B aibunos iy » B

So b2

chmi

P Mang nhing chim

Bé phan ung mang
quang hoa sinh hoc

Hinh 3. Quy trinh cai tién tmg dung hé vi
sinh hon hop va quy trinh bun hoat tinh truyén
thong
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4. KET LUAN

Nghién ctru nay khao sat tac dong cua hai
diéu kién khuéy tron khac nhau dén kha nang loai
b6 chat thai va nong do sinh khdi. Tdc do vong
quay anh huong nhat dinh dén hé hdn hop vi sinh
vat vi tao va vi khuan. Tuy nhién trong diéu kién
200 vong/phut, PBR cho hiéu suét xu 1y nuéc
thai va san xuét sinh khéi tot hon. Hiéu suat xtr 1y
COD, TN, TP lan luot 12 92%, 86%, 91% va tong
ndng d6 sinh khéi dat duoc 1,993 g/L. Cho thay
hiéu sudt xur 1y va ndng do sinh khéi duoc cai
thién khi téc do vong quay ting tir 80 vong/phit
1én 200 vong/phat. Nhin chung, nghién ctru nay
cung cip mot cai nhin tong quat dé cai thién tinh
6n dinh cua hé hdn hop vi sinh bang ché do
khudy tron. Két qua cho thay nghién ctru xir ly
nude thai sir dung cong hop vi khuan-vi tao co
thé 1a cong nghé tiém ning trong twong lai.

LOI CAM ON

Nhoém tac gia xin chan thanh cam on su
hd trg ciia KS. Nguyén Ngoc Kim Qui di hd tro
gop v hoan thién.
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Received date: 15/08/2023 The mixed culture of microalgae and bacteria in the
photobioreactor was investigated under two different stirring
rates (80 rpm and 200 rpm). This study determines appropriate
Published date: 20/09/2023 mixing rate to achieve better treatment efficiency and biomass
production using synthetic wastewater with COD, TN and TP
concentrations of 400 mg/L, 40 mg/L, and 4 mg/L, respectively.
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KEYWORD The results showed that at the stirring rate of 200 rpm, the

biomass concentration reached 0.35 g/L after only 15
Photochemical reactor; operational days and 1,993 g/L after 42 days. There was no
Chlorella; significant difference in COD and TP removal in the two

reactors as well as the removal efficiency was above 90%.
However, the TN removal efficiency at 200 rpm was higher
than that of 80 rpm (p<0.05). Therefore, the stirring rate of 200
rpm was suitable for operating a mixed culture of microalgae
and bacteria for wastewater treatment.
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