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TOM TAT

Nuede thai sinh hoat chira nhiéu chdt hitu co va vé co, trong do, nitrogen
ton tai dudi dang ammonium va nitrate. Ham lrong nitrogen cao trong
nuede thdi 1a nguyén nhdn gia tang cde hop chat c6 hai cho déng vat thiy
sinh va con nguoi. Nghién ciru nay duwoc thuc hién nham danh gid hiéu
qua xir Iy nuée thai sinh hoat bang mé hinh bé bim hoat tinh két hop gid
bam hoat dong theo mé. Voi nuoc thai trude xu ly co COD trung binh la
437,33 mg/L, BODs 279,13 mg/L, SS 84,29 mg/L, va NH;" 31,87 mg/L thi
hiéu sudt xir Iy ciia mé hinh dat lan lwot la 93,17%, 89,53%, 88,96% va
97,61%. Nudc thai sau khi dwoce xit Iy cd nong do NOs cao (100,57 mg/L)
nén dwoc tzep tuc tdn dung dé nudi vi tdo xodn Spirulina platensis. Sau 3
ngdy nudi cay trong niede thdi da qua xir Iy, két qua cho thdy véi mat do
vi tdo ching vao nudc thai la 40%1 O cd thé/mL (ct/mL) hodc 20%1 17
ct/mL thi hidu sudt xir Iy NOs™ déu dat 100% véi sinh khoi vi tdo thu dirge
ln luot 1a 48,07x10° ct/mL va 30,44 % 10° ct/mL. Nudc thdi sau khi xir Iy
va nudi vi tdo cé cdc chi tiéu nhw pH, COD, BODs, SS, NH4" va NOs™ dat
logi A theo QCVN 14:2008/BTNMT.

Tir khoa: Bun hoat tinh, nuwoc thai sinh hoat, Spirulina platensis, xur ly
sinh hoc

ABSTRACT

Domestic wastewater contains organic and inorganic compounds.
Especially nitrogen is present in the form of ammonium and nitrate. High
concentration of nitrogen in wastewater increases toxic compounds harmful
to aquatic organisms and humans. Study on the efficiency of domestic
wastewater treatment was carried out using activated sludge tank model
combined with carriers. When the COD, BODs, SS, and NH4* concentrations
of wastewater were 437.33 mg/L, 279.13 mg/L, 84.29 mg/L, and 31.87 mg/L,
the treatment efficiency of the model was 93.17%, 89.53%, 88.96%, and
97.61%, respectively. The treated wastewater with a high NOs™ concentration
(100.57 mg/L) was subsequently used for culturing Spirulina platensis.
When 40x10° organisms/mL of microalgae were inoculated in the treated
wastewater, NOs” was completely removed after 3 days of inoculation, and
the microalgal biomass obtained was 48.07x 10P organisms/mL. Similarly,
when 20x10° organisms/mL of microalgae were inoculated, the resulting
biomass was 30.44x10° organisms/mL. The value of pH, COD, BODs, SS
and the concentration of NHs", NOs™ in wastewater treated by activated
sludge tank model combined with carriers followed by algae cultivation
reached level A according to QCVN 14:2008/BTNMT.

Keywords: Activated sludge, biological treatment, domestic wastewater,
Spirulina platensis
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1. GIOI THIEU

Ngay nay, cac van dé 6 nhiém moi truong dang
1a mdi quan tAm cuia xa hoi. Sy gia ting dan sb va
d6 thi hoa co thé dan dén 6 nhiém moi truong nude,
dat va khong khi (Nguyen, 2009). Trong nudc thai
sinh hoat c6 chira nhiéu phosphorus va nitrogen
dudi dang phosphate, nitrite va nitrate. Cac hop chat
nay néu khong duoc xir ly khi chay vao séng ngoi,
kénh rach c6 thé 1am cho tao nd hoa tir d6 gay thiéu
oxy trong nude. Tao nd hoa c6 thé gay chét cac dong
vat thity sinh, pha v& chudi thirc dn, giam chat luong
nudc, san sinh nhiéu chat dgc trong nude nhu NHy',
H»S, CO,, CHy (Le, 2015).

Nude thai duge xir Iy bang phuong phap sinh
hoc sir dung vi sinh vét da va dang duoc tép trung
nghién ctru do ching c6 kha nang hap thu phan 16n
céc hop chét hiru co va mét s6 hop chat vO co trong
nudc thai cho su sinh trudng va phat trién. Dic biét,
cong nghé xu Iy hiéu khi nudc thai sir dung bun hoat
tinh cling dugc nghién ctru va ung dung rong rai
(Tyagi etal. 2012) Theo nghién ctru ctia Tran et al.
(2020), nhom vi khuan trong bun hoat tinh c6 hiéu
qua xtr Iy NH4" trén 89,5%. Khi ching vi khuan
nitrate hda vao moé hinh bé bun hoat tinh (IFAS) thi
hiéu qua xtr Iy nudc thai cao hon d6i chimg khong
chung vi khuan (Pham et al., 2021). Ngoai vi khuan,
vi tao ciing c6 kha nang héap thu nitrate va phosphate
cho su tang trudng. Tran et al. (2015) da sir dung
nudc thai ao ca tra dé nudi sinh khdi tao luc
Chlorella. Két qua cho thay sinh khdi vi tao ting,
dong thoi, lugng nitrate va phosphate giam. Lodi et
al. (2003) da sir dung vi tao Spirulina platensis dé
xur ly nitrate va phosphate trong nuwdc thai. Spirulina
platensis c¢6 kha nang hip thu trén 56,75% tong
phosphorus va trén 92% ammonium trong nudc thai
sinh hoat (Le et al., 2023). Theo nghién clru cua
Nguyen et al. (2022), Spirulina platensis c6 kha
niang héap thu  ammonium, tong  nitrogen,
phosphorus, téng phosphorus va COD trong nuéc
thai sinh hoat cao, dat lan luot 1a 96,37; 49,71;
67,05; 65,88 va 95,53%. Sinh khdi Spirulina
platensis thu dugc c6 ham luong carbohydrate va
protein cao c6 thé ding lam phan bon hodc ning
lugng sinh hoc than thién véi moi truong (Rempel
et al., 2023).

Theo nghién cuu truéc day cia nhoém, ham
lugng nitrate trong nudc thai sau khi duge xur ly
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bang bun hoat tinh cao hon so véi trudc khi xir 1y
(Pham et al., 2021). Chinh vi vy, nghién ciru nay
duoc tiep tuc th‘uc hién véi muc ti@u st dupg nudc
thai sau xtr Iy bang bun hoat tinh d€ nudi cay vi tao
Spirulina platensis nham loai bo nitrate khoi nudc
thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Nuéec thai sinh hoat

Nudc thai sinh hoat dugc thu tir rach Tham
Tudng doan cong thoat nudc & By ké Mac Thién
Tich, phuong Xuan Khanh, quin Ninh Kiéu, thanh
phd Can Tho, noi tap trung dan cu va rat nhiéu hang
quan. Mau nuéc thai duoc thu tai 3 vi tri gém dau,
giita va cubi duong Mac Thién Tich. Mbi dot thu
mau dugc thyc hién trong ngiy véi thé tich 90
L/ngay trong thoi gian tir 9 dén 11 gid sang tir ngay
11 dén ngay 21 thang 5 nam 2021. Nudc thai sau khi
thu duoc loc qua vai the (kich thuge 16 loc 500 pm)
dé loai bo cac chét ran c6 kich thudce 16n trude khi
dua vao mo hinh xtur ly.

2.2. Téao Spirulina platensis

Tao gibng Spirulina platensis dugc cung cap tir
phong thi nghiém nghién ctru tdo cua Truong Thuy
san, Truong Pai hoc Can Tho. Tao giéng dugc nudi
trong moi trudng Zarrouk voi do man 20%o. Thanh
phin méi truong Zarrouk gom K,HPO4 0,5 g/L,
NaNOs 2,5 g/L, KoSO4 1,0 g/, NaCl 1,0 g/L,
MgS0,.7H,0 0,2 g/L, CaCl, 0,04 g/L, FeSO4.7H,O
0,01 g/L, EDTA 0,08 g/L, NaHCOs 16,8 g/L, vi
lugng As 1 mL (H3BOs 57,2 g/L, MnCl».4H,0 36,2
g/L, ZnS04.7TH,0 4,4 g/L, CuSO4.5H,0 0,3 g/L) va
vi lugng B 1 mL (NH4NOs 0,459 g/L, NiSO4.H,O
0,957 g/L, NaxS04.2H,0 0,358 g/L, CoCl> 0,879 g/L)
(Nguyen et al., 2022).

2.3. M hinh bé bun hoat tinh xir Iy nwée thai

Mb hinh bé bun hoat tinh két hop gia bam hoat
dong theo mé dugc thiét ké bang nhya cling véi mot
mit bang mica trong sudt dé co thé quan st cac hién
tugng xay ra trong mo hinh. M6 hinh c6 thé tich 21
lit, trong d6, thé tich hoat dong ctia mo hinh 1a 15 lit
(khoang 2/3 thé tich mo hinh) (Le & Nguyen,
2018b). Cac thiét bi phu tro g0m may bom thoi khi
cung cap oxygen cho bé, hai thung 20 lit chira nudc
thai. Gia thé polypropylene hinh try, ¢ rang, dudng
kinh 14 mm. M6 hinh bé bun hoat tinh thir nghiém
duoc minh hoa ¢ Hinh 1.
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Nudce thai
dau vao

Bé biin hoat tinh

May théi khi
Hinh 1. M6 hinh bé bun hoat tinh thir nghi¢m
2.4. Gia thé

Trong xt Iy nuwée thai, nhitng vat li¢u ran thuong
sir dung lam gi thé dé cac vi sinh vat (chu yéu l1a vi
khuan) trong nude thai dé dang bam vao bé mat gia
thé. Mot s6 vi sinh vat tong hop polysaccharide
ngoai bao giup chiing bam vao bé mat gia thé tao
thanh mang sinh hoc (Luong, 2009).

Trong nghién ctru ndy, gia thé bam tréi nbi hinh
tru bang polypropylene ¢ ring (S20-4) (Lamela,
Viét Nam) duoc st dung. Gia thé cé kich thudc
®20*20 mm, dién tich bé mat 510 m*m? (Hinh 2).

Hinh 2. Mt chinh dién va mgt bén ctia gia thé
troi noi (S20-4)

2.5. Co ché hoat ddng ciia bé xir Iy theo mé

Bé xir 1y theo mé 14 loai bé tiép nhan tit ca nudc
thai can xu 1y ¢ thoi diém bét dau quy trinh. Trong
qué trinh xir Iy, khong c6 bat ky mot lwgng nudc thai
nao dugc dua vao hay lay ra khéi bé. Nudc thai duoc
giit trong bé mot thoi gian di dé céc phan tmg xay ra
nham xir Iy cac chat 6 nhiém dat ndng d6 x4 thai theo
quy chuan. Cic phan Ung xay ra trong diéu kién
duogc kiém soat thuan loi cho sy phat trién cta vi sinh
vat. Trong thoi gian xt ly da dugc xac dinh nho vao
két qua cua thi nghiém dinh huéng, hoat dong cua
bé dugc dimng lai va dé yén trong 15 phut. Sau do,
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nudc thai trong bé xur Iy dugc thu va tan dung dé
nudi ciy vi tao Spirulina platensis, bun ling dugc
giit lai dé 1am ngudn vi sinh cho mé xir 1y tiép theo.
Nhu vy, bé sin sang nhan nuéc thai méi. Khi van
hanh, nudce thai trong bé duoc suc khi hoan toan dé
vi khudn va chét hitu co tiép xtic. Trong bé phan (g
theo mé, néng d6 cac chat 6 nhiém giam dan theo
thoi gian Iuu cua nude thai trong bé phan tmg (Le &
Nguyen, 2018a).

Tao sinh khdi bun: Bun hoat tinh duoc thu tir hé
thong xtr Iy nudc thai ctia cong ty TNHH Thity san
Viét Hai (quéc 16 1A, xa Long Thanh, huyén Phung
Hiép, tinh Hau Giang). Bun hoat tinh dugc cho vao
1/3 m6 hinh va syc khi lién tuc 24/24 gid bang may
suc khi oxyen ACO-002 (luu lugng 2,4 m?/gid, cong
suét 35W/220V). Nudc thai sinh hoat da thu duoc
nap vao mo hinh dé nuéi bun trong diéu kién hiéu
khi. May suc khi c6 vai trd cung cap oxygen cho vi
sinh vt trong bun hoat tinh hoat ddng déng thoi tao
diéu kién cho cac chat can xu Iy tiép xc voi vi
khuén va vi khuan tiép xtc véi gia thé dé tao mang
sinh hoc hd trg cho qua trinh xir 1y.

2.6. Thi nghiém dinh huéng

Thi nghiém dinh hudng dugc thuc hién nham
phan tich mot s6 chi tiéu dic trung ciia nude thai tir
d6 danh gia hién trang, hiéu qua cua mo hinh va xac
dinh thoi gian luu nude thich hop. Nudc thai & ting
mat dugc thu bing x0 5 lit, chira vao can 30 lit c6
nap day va chuyén ngay vé phong thi nghiém. Sau
d6, nude thai dugc loc qua vai the (kich thudc 16 loc
500 pm) dé loai bo cac chét ran trude khi dua vao
mo hinh xtr 1y. Nude thai sau khi thu dugc chuyén
ngay vé phong thi nghiém, xir 1y va sir dung ngay
trong ngay. Nudc thai dau ra dugc thu tir bé bun hoat
tinh thuc nghiém bang ong silicon sach di khir tring
sau khi bé dugc ngimg suc khi trong 15 pht.

Trong thi nghiém nay, chi tiéu COD va NH,"
trong nurdc thai dau vao va du ra ciia mé hinh duoc
phan tich trong ba ngay lién tiép, mau dugc phan
tich lap lai 3 lan. Sau do, hiéu qua xir Iy cua mo hinh
dugc so sanh véi quy chuan quéc gia vé cac gia tri
t6i da cho phép cuia cac chi tidu trong nudc thai dau
ra khi thai vao cac ngudn nudc ding cho sinh hoat
(QCVN 11-MT:2008/BTNMT, cét A) va chon thoi
gian Iuu nudce phtt hop. Néu chi tiéu COD va NH,*
dau ra chua dat quy chudn thi tiép tuc diéu chinh cac
thong s6 van hanh nhu ting thoi gian luu nudc (mdi
lan tang 30 phit) hodc diéu chinh théng ‘sé hdn hop
chat rin lo limg (MLSS) bang cach bo sung bun
(dugc thu tir hé thong xir 1y nudc thai ciia Cong ty
Ché bién Thuy san Viét Hai, tinh Hau Giang, Km
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2087 +500). Khi cac chi tiéu dau ra cia mo hinh dat
quy chuan thi tién hanh thi nghiém chinh thirc.
2.7. Thi nghiém chinh thuc

Thi nghi¢m chinh thirc dugc thyc hién ung vaoi
thoi gian luu nude va cac thong sd van hanh duge
xac dinh trong thi nghi¢m dinh hudéng. Cac chi ti€u
gébm pH, COD, BODs, SS, PO, NH4+Vé NOs
trong mau nudc thai dau vao va dAu ra ctia bé duoc
phan tich trong 3 ngay lién tiép. Nudc thai dau ra
dugc thu biang cach cho bé tam ngung suc khi va aé
yén trong 15 phat. Khi bun 1ang khéi nude thai,
dung oOng silicon dé khur trung dé chuyén nudc thai
tir bé xur Iy sang chai Schott 1,5 lit d khir tring. Mau
nudc thai sau khi thu dugc phan tich cac chi tieu nhu
pH, COD, BODs, SS, PO, NH,;* va NOs. Phan
nudc thai con lai duge trir trong ngdn mat ti lanh.
Nude thai qua 3 ngay thu dugc tron déu va st dung
dé nuoi cay to.

2.8. Sir dung nwéc thai dau ra cia mé hinh
bé bun hoat tinh két hgp gia bam hoat
dong theo mé dé nudi va thu sinh khoi
tao xoin Spirulina platensis

Nudc thai ddu ra sau khi dinh luong néu con cac
chét v0 co nhu nitrate va phosphate thi dugc st dung
dé nudi tao xoan Spirulina platensis. Nudc thai sau
xu ly duoc thu, loc ngay qua phéu loc vi sinh
Nalgene sir dung gidy loc Newstar (leh thude 16
trung binh 15-20 pm) va sir dung truc tiép dé nuoi
ciy tao Spirulina platensis. Tao duoc nudi trong cac
chai thuy tinh 100 mL da kht tring véi hé thong suc
khi bang may suc khi (Resun GF-120; lwong khi t6i
da 11400 L/gid) thong qua cac 6ng silicon da khir
tring. Pong thoi vi tio ciing duoc khudy tron bing
cach dat cac chai thuy tinh nuéi tdo (c6 chira thanh
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tir tinh dai 1 cm) trén may khudy tir véi tée do 50
vong/phut, cuong d¢ anh sang tir 1800 dén 2000 Lux
(Lutron XL 107, Pai Loan), thoi gian chiéu sang
12/24 gio va nhiét do cia phong nudi cay rong la
25°C.

Thi nghiém nudi tao duge bd tri gdom 9 nghiém
thirc bao gém su t6 hop cta 3 thanh phan méi trudng
nudi tao, bao gom: (i) 100% moi trudng Zarrouk, (ii)
50% mdi truong Zarrouk két hop véi 50% nude thai,
va (iii) 100% nudce thai (Tran, 2011) va mat d¢ tdo
dugc chung vao ban dau 1a 20x10° hodc 40x10° ca
thé/mL (ct/mL) (Nguyen, 2015). Nghiém thire doi
ching tig v6i 3 thanh phan méi trudng nudi ciy va
dugc thyc hién dong thoi nhung khong chiing vi tao
dé chimg minh kha ning hap thu nitrate/phosphate
cua Spirulina platensis & cac nghiém thirc c6 chiing
vi tdo. M&i nghiém thirc duoc lap lai 3 lan. Thanh
phan moi truong nudi cdy va mat do vi tao chung
vao duoc trinh bay trong Bang 1.

Hinh 3. B6 tri thi nghiém nudi tio

Bing 1. Thanh phin méi trudng nudi cdy va mat do Spirulina platensis chiing ban diu

MGéi trwong

Nghiém thirc Zarrouk () NuGe thiit (D) Mait d9 tao (x10° ca thé/mL)
1 50 0 20
2 50 0 40
3% 50 0 0
4 25 25 20
5 25 25 40
6* 25 25 0
7 0 50 20
8 0 50 40
9% 0 50 0

*: nghiém thike doi chimg khéng ching vi tdo

Xiac dinh mdi lién hé giira mat dd quang va
mit do vi tdo
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Nhim xac dinh mat d9 tao thong qua gia tri mat
d6 quang, duong chuan thé hi¢n moi lién h¢ gitra 2
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thong ) nay dugc thiét lap. Gia tri mat d§ quang
clia vi tao dugc xac dinh bang cach hut 10 uL dung
dich vi tao, cho vao dia 96 giéng va do mat do quang
(Multiskan Go) ¢ bude song 560 nm (Tran et al.,
2020).

Sau do, 10 puL dung dich vi tdo dugc hut va cho
vao budng dém hdng cau Sedgwick-Rafter, vi tao
dugc dém theo phuwong phap cta Boyd et al. (1992).
Quan sat budng dém dudi kinh hién vi (vat kinh
10X, thi kinh 10X), sau d6 dém 4 6 & bon gbc va 6
trung tdm cua budng dém. Di v6i mdi 6, dém timg

Tdp 61, S6 24 (2025): 54-66

hang theo hinh zigzag va ghi nhan s6 liéu ddi véi
moi hang dém.

Mait d9 vi tao dwge xac dinh biang cong thirc
sau:

Mat dé vi tao (c4 thé/lit) = T/A x Vmed /Vmt x
10°. Trong d6, T 1a tong s6 c4 thé dém dugc, A tong
s6 6 dém dugc, Vmed 14 thé tich mau co dac (mL)
va Vmt 1a thé tich miu nuée thu (mL), 10° 14 hé s6
chuyén d6i tir mm?® (budng dém) sang L. Pudng
chuén thé hién mbi 1ién hé gitta mat do quang va mat
d6 vi tao dugc thé hién ¢ Hinh 4.

100 + y =38985x - 995.42
2 =

= Rz=0.997
£ 80 -
]
=
X 60 -
°§
2 40 -
&
E 20 -

0 1 T T T T 1

0.0 0.5 1.0 1.5 2.0 2.5
Mat do quang (560 nm)

Hinh 4. Puong chuin thé hién mdi lién hé giira mat do vi tio Spirulina platensis va mat d9 quang

Thu miu dé xac dinh mat d9 vi tio va ham
lwgng nitrate/phosphate con lai trong moi truong
qua 5 ngay nudi cay

Qua mdi ngay nudi cay, 5 mL huyén phu vi tao
dugc hit ing véi timg nghiém thirc (mdi nghiém
thirc dugce lap lai 3vlz“m). Mat do quang ¢ budc song
560 nm dugc do dé xac dinh mat do vi tdo dua vao
duong chuan mdi lién hé giita mat d6 quang va mat
do vi tao da dugc thiét lap. Nong do nitrate va
phosphate con lai trong méi trudng nudi ciy vi tao
dugc dinh lugng bang phwong phap quang phd.
Phan tich theo cac phuong phép tiéu chuan mé ta
trong Standard Methods for Examination of Water
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Asociation, 1995).
2.9. Phwong phap phén tich céc chi tiéu ciia
nudéce thai

(Amercan

Céc chi tiéu cua nude thai trude va sau khi xur Iy
duoc phén tich bang cac phuong phap va phuong
tién nhu trinh bay trong Bang 2.

Phwong phip xir 1y s6 liéu: Phin mém
Microsoft Excel 2016 dugc sir dung dé xur 1i 6 liéu
tho, tinh céc trung binh (£SD) va v& biéu db. Phan
mém Minitab 16 duoc ding dé phan tich ANOVA
va kiém dinh trung binh cac nghiém thirc bang kiém
dinh Tukey.
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Bing 2. Phuong phap va thiét bi phén tich cac chi tiéu
Chi tieu Phwong phap Thiét bi
pH Do truc tiép (TCVN 4559:1988) May do pH 3801 WTW 82362 Weltheim
Gidy loc soi thuy tinh Advantec c6 duong kinh 16 0,6

Loc va do bang trong lugng

SS ] um, pheu loc; ti say Memmert UI40; may hat chan
(TCVN 6625:2000) khong; cén dién tir 324S
Phurong phap Winkler cai tién, Chai BOD 300 mL; ti trir mau & khoang 20°C (Velp
BODs. oMEWW 52108 (TCVN FOC 225E) . .‘
DO 4566:1988) Dung dich dém phosphate, dung dich Iodur-Azur-kiém,
H,S0; dd; chi thi tinh bét.
COD Phuong phap Dicromate dun Ong nghiém; erlen; buret chuin do; tii sy Melag 405
hoan luu kin (TCVN 4565:1988)  K»Cr207, H,SO4 Regent; FAS.
MLvsg Phuong phap xéc dinh khdi lugng  Ong dong 50 mL; cdc si; ti siy Memmert UI 40; ti

(SMEWW 2540) nung; can dién tir

BOD:s: nhu,cﬁu oxy sinh héa trong 5 ngay, DO: ham luong oxygen hoa tan, COD: nhu cdu oxy héa hoc, MLVSS: hén
hop chat ran lo ling dé bay hoi

3. KET QUA VA THAO LUAN phan hily cac hop chat hitu co chira nitrogen nhu
3.1. Thanh phén va dic tinh ctia nuwéc thai protein, urea (trong nuge tiéu) va chat thai tir v sinh

; N ca nhan. Cac hop chat nay dugc vi khuan chuyén

Két qua phan tich mau nu’érc’thé‘i sinh hoat thu'ér ho4 thanh amonium (NH4") dan dén néng do
rach Mac Thién Tich, thanh pho Can Tho cho thay amonium cao trong nudc thai. Trong diéu kién hiéu
cac chi ticu veé SS, COD, BODs va NHa"cua nude khi, amonium duoc chuyén hoéa thanh nitrate (NO5”
thai sinh hoat vuot quy chuén cho phép thai vao ) nhd qué trinh nitrate héa gdm hai giai doan la
nguén tiép nhan theo QCVN 14:2008/BTNMT nitrite hoa (chuyén amonium thanh nitrite (NO,")) va
(Bang 3) nén c6 kha nang gay 6 nhiém moi truong nitrate héa (chuyén nitrite thanh nitrate). Tuy nhién,
nudc. do nuée thai thiéu oxygen (DO = 1,01 + 0,16 mg/L,
Néng d6 NHs" trong nude thai chua xir 1y dao Bang 3) nén ngén can qua trinh nitrate hoa lam cho

dong trong khoang 20,44 + 3,39 mg/L, cao hon so amonium khong thé chuyén hoa thanh nitrate (Li et
v6i quy chudn (QCVN 14:2008/BTNMT xé thailoai ~ al-» 2020; Lyu et al,, 2021). Vi vay, nuée thai sinh
B < 10 mg/L), trong khi néng d6 NO5- it the‘ip dat hoat sau khi dugc thai ton tai nitrogen chu yeu O
2 0_9 +1.14 m’g/L (Bang 3). Didu ndy chimg t’é N dang amonium va it nitrate. Do d6 mé hinh bé bun
tr’ong nu’é’)c thai chi yéu ¢ dang NH," vi amonium hoat tinh dugc sirdung dé chuyén hoa sinh hoc NH,*
trong nudc thai sinh hoat duoc tao ra chu yéu tir sy thanh NO;" trude tién, sau do xur ly NOs™bang vi tao

1a phu hop.
Béng 3. Pic tinh ctiia nwéc thai sinh hoat trude khi xir Iy (Pon vi mg/L)
Chi tiéu Pon vi Trung binh + d léch chuin QCVN 14:2008/BTNMT (cot A)
pH - 6,89+0,16 5-9
DO mg/L 1,01 £0,16 -
SS mg/L 83,87 +2,9*% 50
COD mg/L 469,33 + 28,44* 75
BOD:s mg/L 279,13 + 18,24* 30
NOs mg/L 2,09+1,14 30
NH4* mg/L 20,44 + 3,39* 10

TP mg/L 2,62+ 0,96 10

*: viept quy chudn

Do pH trung binh ctia nude thai dao dong tir 6,5 truong trong khoang 7 - 8 la diéu kién téi wu cho vi
dén 8,5. Theo Le and Nguyen (2018a), pH méi khuan nitrite hoa va nitrate héa trong mé hinh bun
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hoat tinh phat trién. Vi vay, pH ctia nuéc thai khong
can diéu chinh trude khi xu ly sinh hoc. Ti I¢
BODs/COD cua nudc thaila 0,59. Theo Lam and Le
(2009), khi ti 1¢ BODs/COD I6n hon 0,5 thi nu6e
thai c¢6 thé dugc xir Iy bang phuong phap sinh hoc.
Ti I¢ BODs:N:P cua nudc thai tuong trng 279, 13:20,
44:2,62 hay 100:7:1. So véi ti 1& dudng chét thich
hop cho vi sinh vat phat trién (BODs:N:P 14 100:5:1)
thi m;iu nudc thai dang khdo sat thira nitrogen so véi
nhu ciu ciia vi sinh vat. Nhu Vay, ham lugng
nitrogen thura dugc tan dung dé nuodi vi tao & bude
tiép theo.
3.2. Theo déi sy 6n dinh ciia mé hinh & giai
doan thich nghi va thi nghiém
dinh huéng

Két qua phan tich thanh phan, tinh cht cta nuéc
thai dau vao cho thiy ndng do cac chit hiru co trong
nudc thai cao (Bang 3), do d6 can co thoi gian luu
nudc twong doi dai dé vi sinh vat phan hity cac hop
chét nay. Khi mé hinh dugc van hanh dinh hudéng
cho dén khi bun hoat tinh d& phat trién tot va thich
nghi thi thu mau dé kiém tra cac thong sd van hanh.
Két qua phan tich COD va NH4" ctia nudc thai dau
vao va dau ra véi thoi gian luu nude 4 gio cho thay
nong do COD va NHy'cua nudce thai sau xir Iy giam
dang ké (Bang 4). Hiéu qua xir Iy COD va NH," ctia
mo hinh bun hoat tinh két hgp gia bam hoat dong
theo mé dugc khao sat déu dat dudi ngudng cho
phép xa thai theo QCVN 14:2008/BTNMT va khac
biét c6 ¥ nghia thong ké so voi trude xir Iy (p <
0,05). Nitrogen 1a nguyén t6 can thiét cho sy phat
trién ctia vi sinh vat, 1a thanh phan ciia protein va
acid nucleic, do do sO liéu vé nitrogen rat can thiét
dé danh gia nudc thai c6 thé dugc xir 1y bang cac
bién phap sinh hoc hay khong. Chi tiéu COD danh
gia day du (so v6i BODs) vé lugng oxygen can thiét
dé oxy hoéa tat ca cac hop chat hitu co trong nudc
thai. Vi vay, trong cac thi nghi€ém dinh hudng, hai
chi tiéu NH4" va COD thuong duoc phan tich nham
tiét kiém thoi gian, chi phi dong thoi mang lai két
quéa dinh hudng cao. Két qua cia thi nghiém dinh
huéng chimg t6 cac vi sinh vét trong md hinh da
chuyén héa hiéu qua cac chat hiru co va nitrogen
trong nudc thai (Le & Nguyen, 2018b). Dua vao két
qua nay, thoi gian ton luu nudc 1 4 gio duge chon
dé tién hanh thi nghiém chinh thuc.
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Biing 4. Nong d) COD va NH4" ciia nwde théi dau
vao va dau ra trong thi nghiém dinh
hwéng (0 = 4 giv)

Chi tiéu khao sat (trung binh + d§

1éch chuén)

Nuwoc thai

COD (mg/L) NH4* (mg/L)
Paiu vao 480 + 322 29,64 + 2,64°
Piu ra 30,40 +2,13° 0,87 +0,15°

Déii Vv&i mbi chi tiéu, cdc s6 liéu di kém cdc ky tu chir cdi
giong nhau thi khac biét khong co y nghia thong ké ¢
murc 5%,

3.3. Thi nghiém chinh thirc

Tir két qua cua thi nghiém dinh hudng, thoi gian
Iuu nudce 1a 4 gid duge chon cho thi nghi¢m chinh
thirc ing véi lwu lugng nudce thai nap cho hé thong
(Q) 12 90 L/ngay. Mb hinh thi nghiém véi nong do
oxygen hoa tan (DO) dugc duy tri 16n hon 2 mg/L &
moi thoi diém. Do vi sinh vat hién dién trong mo
hinh 13 vi sinh vat hiéu khi, can oxygen dé bién
dudng chat hiru co va tang truong. Theo Le and
Nguyen (2018b), lugng oxygen hoa tan trong nude
(DO) can dugce duy tri trong mo hinh khoang 2 mg/L
dé cac i khuan trong bong cin c6 di DO hoat dong
Néu nong d6 DO < 2 mg/L, cac vi khuan ndm ngoai
bong cén s&€ su dung hét oxygen lam cho cac vi
khuén & gitta khong con DO hoat dong va bi chét, tir
d6 bong cin bi tan ra (Le & Nguyen, 2018a). Mau
nudc thai trude va sau xu ly dugc theo doi va phan
tich céc chi tiéu trong 3 ngay lién tiép. Diéu kién van
hanh ctia mé hinh dugc trinh bay trong Bang 5.

Bing 5. Cac thong s6 van hanh mé hinh tir 0 dén

4 gior

Théng sb Gia tri

Thoi gian luu nudc 4 gio

pH 6,5-8,5

Nong do oxygen hoa tan

(DO) 2 -4 mg/L

MLVSS mé hinh 4752,6 mg/L

Luong gia thé 30 - 40%

Luu lugng nap nude (Q) 0,09 m*/ ngay

Tai nap BODs 1,02 kg B‘OD/m3.
ngay

Ti 1€ thire an/vi sinh vat

(F/M) 0,39/trong ngay

MLVSS: hén hop chdt rdn lo ling dé bay hoi

Két qua ¢ Bang 5 cho thay cac thong s6 van hanh
cua mo hinh tng v6i thoi gian luu nude 4 gio co tai
nap BODs dat 1,02 kg BOD/m*ngdy, dao dong
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trong khoang cho phép (0,8 - 2 kg BOD/m*/ngay).
Ngoai ra, lugng thirc dn cung cap cho vi sinh vat
trong mot ngay duoc biéu dién bang ti sé F/M 1a
0,39/trong ngay ciing thudc khoang cho phép (0,2 -
0,4/trong ngay) (Luong et al., 2009).

—— gl

Re U

&

A B C

Hinh 5. Sy khic bi¢t vé mau ciia nwée thai
trude va sau xiwr ly

Nuede thai dau vio (4), mede théi dau ra (B) v neée cat

(C).
; . _QxSo _ So .
F/M @duogc tinh nhu sau: F/M=— = —;
VX OxX

d6 F/M 1a ty 1& thuc an trén s luong vi khudn,

trong
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1/ngay; So 1a gia tri BODs nude thai dau vao, g/m’;
0 1a thoi gian ton lru nuée trong mé hinh bun hoat
tinh duoc tinh bang V/Q, ngay; V 1a thé tich mé hinh
bun hoat tinh, m?; Q 1a luu lwong nuéce thai nap vao
mod hinh, m¥/ngay; X 12 mat do vi khuan trong mo
hinh tinh bang ham lugng vat chat rin bay hoi trong
md hinh, g/m3.

Su khac biét vé mau cta nudc thai trude va sau
xtr ly bang mé hinh bun hoat tinh két hop gia bam
hoat dong theo mé dugc minh hoa ¢ Hinh 5.

Két qua phan tich cac chi tidu ciia nudc thai
trude va sau khi duoc xtr 1y bang mé hinh bé bun
hoat tinh két hop gi4 bam hoat dong theo mé cho
thdy v6i pH nudc thai déu vao 1a 6,99 + 0,29 va pH
sau xu ly 1a 7,63 + 0,03. Gia tri pH sau dugc xur ly
tang do mang sinh hoc & 16p ngoai cung duoc tiép
xuc voi oxygen trong md hinh tao diéu kién cho qua
trinh phan hay hiéu khi tir 6 giai phong khi CO,,
NH," dan dén gié tri pH tang. Theo chiéu siu, nong
d6 oxygen giam dan tao thanh cac ving phan hiy
thiéu khi, ky khi (Trinh, 2013). Ngoai ra, qué trinh
khur nitrate xay ra trong mo hinh ciling lam tang pH.
Tuy nhién, pH cua mo hinh dao dong trong khoang
cho phép xa thai ra moi truong tiép nhan (Bang 6).

Béang 6. Céc chi tiéu trong nudce thai trude va sau khi xir ly (0 = 4 gio)

Trung binh + d¢ léch

Hiéu suat QCVN 14:2008/BTNMT

Chi tiéu Nuwdére thai chudn it 1Y (%) B @
" - A T
S A
SS (mg/L) T;: scxz,ui;y Sgig j_r—r 3;2 ' 88,96 50 100
COD (mg/L) T;: scxzui;y 427923;1 1575718b 93,17 75 175
BOD; (mg/L) T;‘;‘i"’xzﬁl’;y 2729913 3;:; i) 8833 89.53 30 50
e TR WS na
e ey oae
- TR

Déi véi moi chi tiéu, cdc sé liéu di kém cdc ky tw chit cdi giong nhau thi khéc biét khéng cé Y nghia thong ké ¢ mirc 5%,
*: virgt quy chudn xd thdi theo QCVN 14:2008/BTNMT

+ 0,05. DO cia nuéc thai sau xir 1y ting cho thay

Nong d6 oxygen hoa tan (DO) cua nudc thai i >
hoat dong cuia m6 hinh c6 mat do gia the phu hop

trude xuly la 1,18 + 0,38 mg/L va sau xi 1y dat 3,78
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nén cung cép du oxygen cho vi sinh vat. Nhu vay,
mat do bun va mat do gia thé phu hop cho sy hoa tan
oxygen vao nudc tir d6 cung cap di oxygen cho vi
sinh vét trong mo hinh (Le & Nguyen, 2018b).

Ham luong chat rin lo limg (SS) trong nudc thai
trudce xu ly 1a 84,29 + 4,32 mg/L, sau xur ly dat 5,23
+ 0,3 mg/L (hiéu suit 88,96%). Diéu nay duoc minh
hoa & Hinh 5, mau ctia nudc thai dau vao (A) rét duc,
sau khi xtr 1y (B) nuéc da trong 14 do cac thanh phan
chat rén lo ling giam. Khi nudc thai tiép xtic voi gia
the thi mot phan chat ran lo ling duoc gitr lai trén
16p mang sinh hoc dugc vi sinh vat bam trén bé mit
gia thé tao ra, mot ph?m duoc mang sinh hoc he‘ip thu.
Ngoai ra, mot phan cin ran duoc giit lai & 16p bun
day ciing 1am cho lugng chét ran lo limg trong nudc
thai sau xtr ly giam (Le & Nguyen, 2018b). Cac gia
tri nay dat cdt A theo QCVN 14: 2008/BTNMT.
Nhu vy, md hinh bun hoat tinh dugc sir dung két
hop gid bam hoat dong theo mé lam ting higu suat
xir 1y chat ran lo limg.

Vé ham lugng COD va BODs, két qua nghién
ctru cho thiy cé hai chi tiéu nay déu giam dang ké
trong nudc thai sau xu ly. COD va BODs trong nudc
thai truée xir 1y bién thién lan lugt trong khoang
437,33 £ 17,78 mg/L va 279,13 + 18,24 mg/L. Tuy
nhién, nudce thai sau xir Iy ¢6 ndng do COD va BODs
giam 1an luot con 29,87 + 5,51 mg/L (dat higu suat
93,17%) va 29,23 + 0,84 mg/L (dat hiéu suat
89,53%), dat cot A theo QCVN 40:2011/BTNMT.
Su giam COD va BODs la do khi nuée thai di vao
md hinh, vi sinh vat co san trong bun hoat tinh d sir
dung oxygen dé phan gidi cac chat hiru co trong
nudc thai. Qua trinh oxy héa sinh hoc nhd bun hoat
tinh cung cap hé vi sinh vat c6 kha ning tong hop
cac enzyme phéan huty cac hop chét hiru co hién dién
trong nudc thai (Luong, 2009).

Két qua dinh lugng cho thiy nudc thai trude xir
1y c6 nong do phosphate thap (Bang 6), nudc thai dau
ra ¢6 nong do phosphate cao hon nhung khac biét
khong c6 y nghia thong ké so v6i nudc thai dau vio,
dat chi tiéu xa thai theo QCVN 14:2008/BTNMT
loai A.

Ham lwong ammonium (NH") giam dang ké
trong nudc thai sau xu ly, dat hi€u suit 97,61%.
Nguyen et al. (2020) nghién ctru loai bé NH4* trong
nudc thai bang vi khuan trong bun hoat tinh véi hi¢u
sut dat 89,5%. Nhu vay mo hinh bun hoat tinh két
hop gia bam c6 kha ning xtr Iy NH4* cao hon.

Do mé hinh dugc van hanh hiéu khi, DO dugc
duy tri khoang 2,0 - 4,0 mg/L tao diéu kién cho qua
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trinh nitrate hoa xdy ra. Pong thoi qua trinh khir
nitrate khong xay ra dan dén ham luong NOs trong
nudce thai sau xir 1y cao hon so véi nudc thai dau
vao. Sau khi duoc xtr 1y, ndng d6 ammonium dat cot
A theo quy chuan, tuy nhién néng do nitrate cao
vuot ngudng cho phép xa thai theo QCVN
14:2008/BTNMT (Le & Nguyen, 2018b) (Bang 6).
Két qua nghién ciru nay ciing pht hgp véi nghién
cuu trude day cia nhom tac gia khi nghién cliru xtr
1y nudc thai so ché tdm bang mé hinh IFAS c6 bd
sung vi khuan nitrate hda. Trong nude thai sau khi
xur 1y, ndng d6 NH," ciing giam, ngugc lai, nong do
NO; tiang & c4 hai nghiém thirc ¢6 va khong c¢6 bo
sung vi khuan nitrate hoa (Pham et al., 2021).

Nhu vay, véi thoi gian luu nuée 4 gio, hon hop
chat ran lo limg dé bay hoi (MLVSS) trung binh
trong mo hinh 1a 4752,6 mg/L va luong tai nap chat
hitu co la 1,02 kg BOD/m .ngay (Bang 5), dat cot A
theo quy chuan & mot sd chi tiéu nhu SS, COD,
BODs va NH,* va khong dat quy chudn ddi véi chi
tiéu NO;™ (Bang 6). Chinh vi vay, nitrate trong nudce
thai d4u ra dugc thir nghiém dé nudi va thu sinh khoi
vi tdo Spirulina platensis.

3.4. Két qua st dung nuée thai sau xir ly sinh

hoc dé nudi vi tao Spirulina platensis.

Nudc thai sau xtr ly c6 chua nitrate kha cao
(100,57 + 7,49 mg/L) nén khong thé xa thai ra moi
truong. Theo QCVN 14:2008/BTNMT, ndng do
nitrate x4 thai loai B < 50 mg/L. Thém vao do, cac
thong s6 van hanh ciia md hinh khong thé diéu chinh
vi mo hinh chi gém mot bé va can duy tri diéu kién
hiéu khi, do d6, qua trinh khir nitrate khong thé xay
ra. Nitrate trong nudc thai 1a mét ngudn dinh dudng
thiét yéu cho vi tao, dic biét 1a Spirulina platensis.
Nhu vay, vi tao dugc nudi cay hap thu nitrate gitp
loai bo nitrate khoi nudc thai, dong thoi, sinh khoi
vi tio c6 thé duing lam phan bon sinh hoc (Batten et
al., 2013)

Thi nghi¢m duoc b tri gém 9 nghiém thirc, moi
nghiém thirc dugc lap lai 3 1an, bao gdm: khong sir
dung, str dung 50% hodc 100% nudc thai sau xu Iy
dé nudi vi tao v6i mat o Spirulina platensis chung
vao 1a 20x10° hodc 40x10° ct/mL. Nghiém thirc ddi
chung duoc thuc hién tuong tu nhung khong ching
vi tao. Két qua nghién ctru cho thay ham lugng
nitrate & cac nghi¢ém thic giam theo thoi gian khao
sat, khac biét co ¥ nghia thong ké (p<0,05), ngoai
trir cac nghiém thirc ddi chimg (nghiém thirc 3, 6 va
9). Ham lugng nitrate & cac nghiém thirc giam nhanh
trong thoi gian thu nghiém chung té Spirulina
platensis da sit dung nitrate trong moi trudong cho sy
tang trudng (Bang 7).
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(¢} nghi¢m thirc 1, 2 va 3, vi tdo duge nudi trong
moi truong Zarrouk (khong bo sung nudc thai sau
xu 1y). Moi truong Zarrouk dugc st dung trong
nghién ctru nudi cay Spirulina platensis nén cac
nghiém thic ndy dugc xem la nghiém thic doi
chtg duong trong thi nghiém nudi cdy vi tao tan
dung nude thai sinh hoat da qua xur ly. Moi trudng
Zarrouk c6 ham luong chit dinh dudng cao v6inong
d6 NO5 ban dau 1a 1760,12 mg/L. Sy phat trién ctia
vi tao lam cho nong do NOs trong moi tru’orng nudi
ciy giam. O thoi diém 2 dén 5 ngay nuodi cy, nong
d6 NO5 con lai trong méi truong nudi ciy ¢ nghiém
thirc 1 va nghiém thirc 2 khac nhau, khac biét c6 y
nghia thong ké so v6i nghiém thuc 3 (ddi ching).
Trong d6, & nghiém thiic c6 chung vi tdo cao
(nghiém thirc 2) thi ndng d6 NOs™ giam nhiéu hon so
v6i nghiém thirc ching vi tao thip hon (nghiém thirc
1), khac biét c6 ¥ nghia thong ké (p<0,05) ching t6
vi tao Spirulina platensis trong moi trudng nudi ciy
da hap thu nitrate (Bang 7).
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O nghiém thiic 4, 5 va 6, vi tao duoc nudi ciy
trong moi trudong Zarrouk (50%) két hop nudc thai
sau xtr 1y (50%), nong do NOs™ ban dau trong moi
truong 14 832,92 mg/L. O nghiém thirc 4 va 5, ham
lugng nitrate gidm nhanh & ngay 4 va ngay 5, khac
biét co y nghia thong ké khi so sanh voi nhau va so
v6i nghiém thirc 6 (d6i chimg khong chiing vi tao)
(Bang 6). Su khac biét nay mot lan nira khang dinh
su khac nhau vé mat do vi tao ching vao & mdi
nghiém thirc (nghiém thirc 4: mat @6 vi tao 20x10°
ct/mL, nghiém thirc 5: mat d6 vi tdo 40x10° ct/mL)
dan dén nong do nitrate & nghiém thirc 5 giam nhanh
hon so véi nghiém thuc 4 trong cung mot thoi gian
khao sat. Su khac biét vé ndng do nitrate giita hai
nghiém thirc cho thdy mat d¢ vi tao ching véo c6
anh huong dén higu suat hap thy nitrate cta chung
(El-Moslamy et al., 2021).

Bing 7. Su thay d6i nong d9 NOs" theo thoi gian khio sat

Thdoi gian (ngay)

Nong d9 NOs (mg/L) con lai trong méi truomg nubi ciy

Nghiém thir 0 1 2 3 4 5

1 1747,414  1692,58% 1575718 1330,73% 1161,87%¢ 823,765
2 1764,8142  166,25%  1499,43C 1178,34Cc 794,829 485 88Ce
3% 1760,1240  1753,424%  1745,66% 1757,88% 1745867 17436
4 828,124 78834 712,138 619,658  471,83B¢  342,28b¢
5 823,204 759,514 668065 552,655  390,94%¢  197,01¢
6* 835,53 826,96  826,57A% 844,618 833,554  §44 3
7 103,05% 84,688  4871B 0Bd 0Bd 0Bd

8 102,924 65,63 25,04C 0Bd 0Bd 0Bd
9% 103,714 100,2614 102,669  105,80%  104,8142 103,284

1: méi trueong Zarrouk +tdo (20x10° ct/mL), 2: méi treong Zarvouk + tdo (40x10F ct/mL), 3: ddi chitng; 4: 50% méi
truong Zarrouk + 50% nuede thai sau xir ly + tdo (20x10° ct/mL), 5: 50% méi truong Zarrouk + 50% mudc thdi sau xir
I + tao (40x10° ct/mL), 6: doi chumg; 7: 100% nudc thai sau xu Iy + tdo (20x10° ct/mL), 8: 100% nuréc thai sau xir Iy
+ tdo (40x1(° ct/mL), 9: doi chitng.

*: doi chimg 1a méi trieong twong img nhung khéng ching tdo

Trong cimg mot hang, cdc gid tri dirge di kém cde mau tir giong nhau (a, b, ¢, d, e) thi khdc biét khéng cé ¥ nghia thong
ké o mirc 5%.

Trong moi cét, ting vGi ting logi moi truong, cdc gia tri dwoc di kem cdac mdu t giong nhau (A, B, C) thi khdc biét
khong co y nghia thong ké ¢ mirc 5%.

O nghiém thirc 7, 8 va 9, vi tao duoc nudi hoan
toan trong nudc thai sau xt ly véi ham lugng NOs
ban dau 1a 103,71 mg/mL. Két qua khao sat cho thay
néng do NOs trong nudc thai dung nudi cdy vi tao
giam nhanh ¢ ngay 1 va 2. O ngay 3, khong phat
hién nitrate trong nudc thai (Bang 7), dat quy chuan
xa thai theo QCVN 14:2008/BTNMT loai A. Diéu
nay cho théy nudc thai da qua xu ly 1a moi trudng
thich hop dé nuéi cdy vi tao Spirulina platensis, giap
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tiét kiém chi phi va bao vé moi truong. Viée nude
thai dé qua xtr ly dugc sur dung dé nuoi tao gop phan
tan dung nguon tai nguyén nitrogen, giam thiéu chi
phi xir Iy nudc thai dong thoi tao ra mot san pham
6 gia tri 14 sinh khoi vi tao (Passos et al., 2019).
Nguyen et al. (2022) da tng dung nudi vi tdo
Spirulina platensis SP4 dé xir Iy nudc thai sinh hoat.
Hiéu suat xir Iy NH,*, TN va PO4*> dat lan luot 1a
96,37; 49,71 va 67,05%, thép hon so véi nghién ctru
nay. Su khac nhau vé hi¢u sudt xir Iy ¢6 thé do sir



Tap chi Khoa hoc Pai hoc Can Tho Tdp 61, S6 24 (2025): 54-66

dung truc tlep nudc thai sinh hoat chua qua XU ly so 114,89x10% ct/mL. O nghiém thtc 2, vdi mat do tdo
cép dé nudi vi tio nén chat rin lo king va néng do chung ban dau 14 40x10° ct/mL thu dugc sinh khoi
céc chit hitu co cao nhu COD va BODs anh hudng tdo 104,92x10° ct/mL, khac biét c6 y nghia
dén hi¢u suat xtr 1y. thong ké.
3.5. Mﬁt d@ Spirulina platensis khi dquc nudi Tu’orng tu déi véi nghiém thirc 4 va 5, khi str
cay trong cic mdi trwong khic nhau dung mdi truong Zarrouk két hop nude thdi sau xir
Két qua khao sdt cho thdy c6 su khac nhau vé ly dé nuéi cay vi tao, voi nong do nitrate ban dau la
mét do vi tao khi duge nudi cdy trong cac moi truong 835,53 mg/L thi mat d§ vi tdo Spirulina platensis

khéc nhau (Bang 8). Sau 1 ngay khao sat, mat do vi cung dat cao nhat ¢ ngay nuéi cay thir 5. Mét do tao
tao & cac nghiém thirc tang va tiép tuc ting dén ngay thu dwoc ¢ nghiém thic 4 (20x10° ct/mL) dat
4 hodc 5, khic biét co ¥ nghia théng ké theo thoi ~ 82.51x10° ct/mL va & nghiém thic 5 (40x10°
gian khdo sat. Didu nay khing dinh sy gidm ndng do ct/mL) dat 87,23x 10° ct/mL, khac biét c6 y nghia
nitrate theo thoi gian khao sat (Bang 7) 1a do su ting thong ke.

truéng cua vi tao. O nghiém thirc 7 va 8, khi sir dung nu6c thai sau
O nghiém thte 1 va 2, khi vi tdo duoc nudi cdy xfr ly v&i nong d@ nitrate 103,71 mg/L d€ nudi cay
trong méi truong Zarrouk véi ndng do nitrate 1a vi tdo, mét o vi tdo dat cao nhat vao ngay thir 4. O

1760,12 mg/L, ca hai nghiém thie dat mat do tao nghiém thirc 7 duge ching vi téo it hon thi thu dugc

cao nhat & thoi diém 5 ngay nudi cdy. Khi ching tao 31137X 193 th/mL: trong khi nghiém thli’C3 8 duge

véi mat d 20x10° ct/mL (nghiém thirc 1) thu duoc chung vi tao cao hon thu dugc 49,02x10° ct/mL,
khac biét co y nghia thong ké (Bang 8)

Bing 8: Mt d9 vi tio khi dwoc nudi ciy trong cac méi trwomg khac nhau

Thoi gian (ngay) Mt dé vi tio (x10° ct/mL)
Nghiém thirc 0 1 2 3 4 5

1 20,775f 26,88¢ 37,0984 52,908¢ 75,5180 114,8948
2 40,704 47,54¢ 55,1244 67,554¢ 90,714b 104,928
3% 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢
4 20,765f 25,328¢ 33,288 41,378¢ 62,7280 82,5182
5 40,7241 45,984 49,5244 57,354¢ 75,1440 87,2342
6* 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢
7 20,718¢ 24,3784 27,758 30,4482 31,3782 27,31Bbe
8 40,747 44,3844 46,7640¢ 48,0742 49,0248 45,924
9* 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢

1: méi triong Zarrouk +tdo (20x10° ct/mL), 2: méi treong Zarvouk + tdo (40x10° ct/mL), 3: ddi chitng; 4: 50% méi
truong Zarrouk + 50% nuede thai sau xir ly + tdo (20x10° ct/mL), 5: 50% méi truong Zarrouk + 50% muéc thdi sau xir
I + tao (40x10° ct/mL), 6: doi chumg; 7: 100% nudc thai sau xu Iy + tdo (20x10° ct/mL), 8: 100% nuréc thai sau xir Iy
+ tdo (40x 1P ct/mL), 9: doi chitng.

*: doi chimg 1a méi trieong twong img nhung khéng ching tdo

Trong cing mot hang, cac gid tri dwoc di kém cdc mau tw giong nhau (a, b, ¢, d, e, f) thi khdc biét khéng c6 y nghia
thong ké ¢ mirc 5%.

Trong moi cét, tng voi tung logi moi truong, cdc gid tri dwoc di kem cdac mau tw giong nhau (4, B, C, D, E, F) thi khdc
biét khong co y nghia thong ké ¢ murc 5%.

So sanh sinh khéi vi tao khi dugc nuéi ciy trong khoi Vi. tao th? du’(.’f? 0 nghiém thic 2, 5 va 8 khéng
cing mot moi trudng cho théy khi mat do vi tao gap doi so V(’):l nghiém thuc 1,‘4 Yé 7. O méat dd vi
chiing vao cao hon thi thu dugc sinh khéi téo cao tao cao c6 thé su canh tranh vé dinh dudng va anh
hon (trir nghiém thtrc nudi vi tao trong méi trudng sang gilra cac té bao vi tao dan dén su can kiét nhanh
Zarrouk). Tuy nhién, sinh khéi thu dugc sau khi so cac nguon dinh dudng trong moi truong nudi cay.
sanh cho thdy v6i mat do vi tao ching ban du & Hon n}ll’a sy tlch tu cac chat bai tiét trong qua trinh
nghiém thirc 2, 5 va 8 cao gip d6i (40x10° ct/mL) trao doi chat khi mat d¢ vi tao cao co thé e ché su

s0 v6i nghiém thire 1,4 va 7 (20x10° ct/mL) thi sinh ~ Phat trién cua ching. Nguge lai, khi mat do vi tao
ching vao thap hon, cac t¢ bao vi tdo c6 du khong
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gian, dinh dudng va anh sang dé phat trién, din dén
su gia tang sinh khdi hiéu qua hon. Nhu vay, mat do
vi tao chiing vao ban dau c6 anh huéng dén tao sinh
khdi vi tao trong qua trinh nudi cdy (Tonon et al.,
2002; Ghasemi et al., 2012).

4. KET LUAN

M5 hinh bun hoat tinh két hop gia bam hoat dong
theo mé c6 thé duoc tmg dung nhu mot cong doan
xu 1y sinh hoc nude thai sinh hoat. Véi nudce thai
trude xir 1y c6 nong d6 COD la 437,33 + 17,78
mg/L, BODs 13 279,13 + 18,24 mg/L va NH," 1a
31,87 £ 2,53 mg/L thi hi¢u Sult xur Iy cia m6 hinh
dat 1an lugt 93,17%, 89,53% va 97,61%, dat loai A
x4 thai theo QCVN 14:2008/BTNMT. Nudc thai sau
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