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TOM TAT

Nghién ctru nay ung dung qua trinh tang truong dinh bam cua vi tao Spirulina platensis
dé khao sat kha nang loai bé amoni va phosphat trong nuge. Nudc thai chan nudi heo sau qué
trinh phan huy ky khi duoc sur dung tryc tiép 1am moi trudng nudi Spirulina platensis. Két qua
nghién ctru cho thiy vi tao phat trién t6t trén gia thé va sinh khéi tao bam dat 30,50 g/m Hiéu
qua loai bo amoni, phosphat va COD ciia hé thdng tuong tmg dat 70,60%, 54,30% va 88,46%.
Nghién ctru nay cho thiy tiém ning tng dung qua trinh ting trudng dinh bam cua Spirulina
platensis trong viéc nudi thu sinh khdi va loai bo nito, phospho trong nudc thai chin nudi heo
sau qud trinh xt Iy ky khi.

Tir khéa: Amoni, nhu ciu oxy hoa hoc, mang sinh hoc, phosphat, Spirulina platensis.

1. MO PAU

Hién nay, cong nghé xir 1y sinh hoc ky khi két hop véi san Xuat biogas dugc ap dung dé
xu ly nude thai tur trai chdn nudi heo. Tuy nhién, nguon nudce sau xt Iy van chira nong do cao
COD, nito, phospho va cac chat dinh dudng khac [1]. P4 c6 nghién ctru chi ra rang vi tdo co
kha néng loai bo nito va phospho trong nude. Anh & Khuyén (2020) nuéi vi tao Chlorella sp.
trong nudc thai thuy san trong bé quang sinh dang cot dé tim hiéu kha nang xur 1y nudc thai
nudi tém su. Két qua chi ra rang c6 su ting truong sinh khdi vi tao cling véi sy giam nong do
amoni va phosphate. Hiéu qua xir Iy cao nhat sau 4 ngay nudi tao trong hé thong quang sinh
va hiéu suat loai bo amoni va phosphate lan lugt 1a 77,54% va 79,17% [2]. Nghién ctru ciia
Blanco va cs. (2021) st dung vi tao Chlorella vulgaris dé xtr 1y nude thai sau xt 1y ky khi
trong bé quang sinh c6 suc khi (bubble column photobioreactors). Két qua chi ra rang
C. vulgaris c6 kha ning loai bo nito trong nudc dong thoi cé thé tan dung loai nude thai nay
dé san xuét sinh khéi tao [3].

Cung véi Chlorella sp., vi tao Spirulina platensis ciing da duoc ding dé nghién ciru kha
ning loai bo chat 6 nhiém nito, phospho khoi mdi truong nudce [4]. Nezzomo va cs. (2009)
nghién ciru pha lodng nudc thai nha may san xuit rugu vang dé nudi tao Spirulina platensis
va tim hiéu kha nang xtr Iy amoni, phosphate, COD ciia loai vi tao nay. Két qua nghién ctru
cho thay hiéu qua xur 1y nudc lién quan véi mic do pha lodng nudc thai va su ting truong cua
Spirulina platensis [5]. Markou va cs. (2012) da dung sodium hypochlorite (NaClO) dé khir
mau nudc thai cua nha may san xuat dau 6 liu, nguon nudc sau d6 dung nudi Spirulina
platensis dé tim hiéu higu suat xtr 1y phenol, phosphos, nitrate va COD [6].
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Dic diém chung ciia nhitng nghién ctru nay la ung dung qua trinh tdng trudng lo ling
cta vi tdo de xir ly nuée. Vi tao dugc nudi trong bé nudi hodc hé thong quang sinh, duge gin
hé théng cap anh Sang nhan tao. Nhin chung, mat do sinh khéi trong nhitng h¢ thong nay khong
cao, dat 0,5 g/L ¢ ho va tir 2 dén 6 g/L khi ap dung h¢ thong quang sinh [7]. Sau khi xtr Iy
nudc, sinh khéi tao c6 thé duoc sir dung vao nhidu muyc dich nhu lam thirc 4n gia stc, phan
bon, hay nhlen liu sinh hoc. Phuong phép thu sinh kh01 tao thuong duoc dung 1a ling, loc,
keo tu, tuyén ndi hay ly tim. Nhirng phuwong phap nay ton thoi gian, ¢ thé chiém 21% tong
chi phl nuoi [7]. Ngoai ra, img dung qué trinh tang truong lo limg vi tdo xur ly nude con cé
mot s6 han ché nhu can dién tich 16n va chi phi lap dat cao [8].

Khac v6i qué trinh ting trudng lo limg cia vi tao, tmg dung ting truéng dinh bam dé xur
1y nude thai c¢6 nhitng vu diém ndi bat. Trong phuong phap nay, té bao tao dinh bam vao gia
thé; str dung nito, phospho va cac chét dinh dudng khac cho sy sinh truéng, phat trién tao nén
mang sinh hoc. Theo thoi gian nudi tao, ndng do chat dinh dudng trong nudc giam, mang sinh
hoc vi tao day 1én va sinh khdi duge thu bang cich cao trén bé mit gia thé. Sinh khdi thu dat
10-20% trong lugng khd, giéng nhu sinh khéi sau ly tm [7]. Sau khi thu sinh khél t4o van con
dinh bam vao trong cac 16 cua vt lidu lam gia thé gitp ching nhanh chong phat trién tro lai. Gia
thé str dung cho tao bam c6 thé c¢b dinh hay xoay tron; dugc dat nam ngang hay thang dimg. Vit
liéu lam gia thé cho vi tdo da dang; co thé 13 soi cotton, vai cotton hay dugc lam tir nylon.

Nghién ctru nay sir dung ngudn nude thai chin nudi heo sau qua trinh xir Iy ky khi tir hAm
biogas lam mo6i truong nudi tao Spirulina platensis. Khac voi cac nghién ctru trudce, ¢ nghién
ctru ndy khong can cong doan tién xur Iy nudc thai. Cy thé nhu khong pha lodng nudc thai va
ciing khong xtr 1y bang NaClO trudc khi thi nghiém. Nghién ciru tmg dung qua trinh sinh
truong dinh bam cua tao trén gia thé cd dinh trong diéu kién co chiéu sang dén LED (light -
emitting diode) dé khao sat hiéu sut loai bd amoni, phosphat va COD. Su gia tang sinh khi
Spirulina platensis ciing dugc khao sat trong nghién ctru nay.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu
2.1.1. Vitdo

Trong nghién ctru nay, vi tao Spirulina platensis dugc ding dé tiéq hanh thi nghiém. Loai
vi tao ndy duoc luu gitr tai phong thi nghiém Vién Nghién ciru Nudi trong Thuy san 2, tai dia
chi 116 Nguyen Dinh Chiéu, Quén 1, TP. H6 Chi Minh.

2.1.2. M6i truong

Gidng tao dugc nudi trong moi trudng Zarrouk. Thanh phan méi truong bao gém céac
chat sau (cho 1 lit): 13,61 g NaHCOs; 4,03 g Na,COs; 2,5 g NaNOs; 0,5 g K:HPO4; 1,0 g
K2S04; 1,00 g NaCl; 0,20 g MgSQ4.7H;0; 0,04 g CaCl,.2H;0; 0,01 g FeS0..7H,O va 1 mL
dung dich vi lwong. Thanh phan dung dich vi lwong (trong 100 mL) bao gom: 286 mg HsBOs;
250 mg MnS04.7H,0; 22,2 mg ZnS0..7H,0; 7,9 mg CuSOsa. 5H20 va 2,1 mg NazMo0,.2H,0.

a. Spirulina platensis  b. Spirulina platensis  ¢. Bé sau xir ly ky kh1 d. Nudc thai
trong binh nuéi

Hinh 1. Vi tao Spirulina platensis va nudc thai
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2.1.3. Nuée thai

O nghién ctru nay, nude thai chin nudi heo sau qua trinh phan hity ky khi, ¢ bé sau ham
biogas, dwoc dung dé thi nghiém. Mau nudc duoc lay tai ho chin nudi heo tai x Tan Pha
Trung, huyén Ct Chi, Thanh phé Ho Chi Minh. Trong xir Iy nudc thai bang vi tao, mau nudc
sau ham biogas thuong dugc xu 1y so b dé loai bo rac, mot phﬁn chét rén lo ling hodc khir
mau 1am nudc trong hon nham tao diéu kién cho tao quang hop. Nhiéu phuong phap da duoc
ap dung nhu loc cat [9], hay dung NaClO, H,0;, Os [10]. Khac véi cac nghién ciru trudce, &
nghién ctru ndy nudc thai chi dwoc loc qua vai nylon 300 pm dé loai bd manh vun va khong
dung héa chit dé giam do mau, do trong ciia nude. Nude thai sau loc duoc dung truc tiép 1am
moi truong nudi tao. Thong sb nudc thai trong nghién ctru nay dwoc trinh bay trong Bang 1.

Bang 1. Bac tinh nudc thai trong thi nghiém

STT Théng sb Pon vi Gia tri
1 pH - 7.3
2 Phosphat mg/L 63,70
3 Amoni mg/L 68,18
4 COD mgO./L 416,00

2.1.4. Gid thé, mé hinh thi nghiém

Gia thé cho tao bam & nghién ctru nay duoc lam bang ludi. Ludi duoc 1am tir chat lidu
polyester. Kich thudc soi ludi 1a 1 mm, mét ludi hinh vudng rong 5 mm. Mai gi4 thé ¢0 kich thude
rong, dal twong tmg 1225 cm x 29 cm. Md hinh sir dung 6 micng gia thé, mg voi tong dién tich
0,870 m?. Mdi gi4 thé dugc gin voi dng nhya PVC dudng kinh 1,5 cm dé phan phéi nudc thai.
Céc gia thé duoc dit trong bé kinh c6 chiéu dai, rong, cao tuong tmg 1a 50 x 32 x 34 cm.

a. Gia thé b. M@ hinh thi nghiém
Hinh 2. Gi4 thé va mé hinh thi nghiém

2.2. Phuwong phap

Nghién ctru nay thuc hién hai thi nghiém. Thi nghiém thtr nhat nham tim hiéu sy ting
sinh khdi tao trong cac diéu kién chiéu sang ctia bon loai 4nh sang dén LED khac nhau, trong
moi truong nude thai. Két qua cua thi nghiém nay s& chon loai dén LED tao su ting sinh khi
tao nhiéu nhat va duoc ding dé van hanh mé hinh xur 1y nudc thai trong thi nghiém tht hai.

2.2.1. Thi nghiém Spirulina platensis déi véi &nh sang den LED

Trong nghién ctru nay, bon loai dén LED: (a) dén LED trang (380-700 nm), (b) LED do
(580-720 nm), (¢) LED xanh (430-480 nm) va sy két hop cta hai loai dén (d) LED xanh va
LED d6 dugc sir dung. Chu ky chiéu sang 12 : 12, cuong d6 chiéu sang 2.0 klux. O cuong do
chiéu sang nay, vi tao ¢6 tc do ting trudng nhanh nhat [11]. M6 hinh van hanh theo mé trong
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thoi gian 7 ngay. Sinh khdi tao duoc xac dinh bang phuong phap khéi lugng. M6i truong chira
tao dugc loc qua glay loc da biét khdi luong, sau d6 siy ¢ 70 °C trong 24 gio va tinh dugc
khéi lwong sinh khéi tao kho [12, 13].

2.2.2. Thi nghiém vmg dung tang trieong dinh bam vi tao d@é xir Iy mede thai

Van hanh m@ hinh xtr 1y nuée thai: M6 hinh duoc van hanh theo mé trong thoi gian 6 ngay,
dugc lap lai 3 1an. Nudc thai duoc bom tir dudi 1én qua ong PVC phén phdi cho cac gia thé
trong bé kinh. Bom nuéc hiéu LifeTech, AP2500, cong sudt 30 w duoc dat chim trong thing
30 lit chira 20 lit nudce thai. Spirulina platensis dung ¢ thi nghiém nay da dugc nuéi thich nghi
v6i moi truong nude thai trong thoi gian 15 ngay. Khi tién hanh thi nghiém, 5 lit dich tao
Spirulina platensis da thich nghi, c6 néng do 63,20 mg/L, duoc bd sung vao can chira nudc
thai. Trong quéa trinh thi nghiém, tao Spirulina platensis s& dinh bam vao gi4 thé, ting trudng
va phat trién.

2.2.3. Xdc dinh sinh khéi

_ De xdc dinh sinh khoi tao bam trén gi thé, 3 miéng gid the da biét khoi lugng, dién tich
moi miéng 4 szrdu:(_)’c t}}u, say ¢ 70 °C, can khoi luqng va tinh sinh khoi tdo bam. Pon vi
duing tinh sinh khoi 1a khoi lwong tao trén dién tich gia thé (g/m?) [13].

2.2.4. Théng s6 amoni, phosphat, COD

Thu 25 mL mau nudce trong bé sau d6 ly tim 3000 vong/phut trong 10 phut. Phan nudc
sau ly tim duoc dung dé phan tich amoni, phosphat va COD theo hudng dan trong APHA,
2012. May do pH hiéu ST Analytics - Lab 855, can phén tich Pionieer - OHAUS va may do
quang PhotoLab - 6100 VIS duoc ding trong nghién ctru ndy. Hiéu suét loai bo chat 6 nhiém
dugc tinh theo cong thire: H (%) = 100% x (Co — C;)/Co.

Trong d6: Co va C; 1an luot 1a gia tri ndng d6 khoi du va & thoi gian thu mau.
2.2.5. Xir Iy 56 liéu

S liéu dugc xir Iy bang phan mém Microsofl Excel Office 2010 va Statgraphics XV,
Version 15.1.02. St dung phuong phap phéan tich ANOVA va kiém dinh T-test v6i do tin cdy
95% dé xac dinh sy khac biét c6 y nghia giita cac gia tri trung binh mau.

3. KET QUA VA THAO LUAN
3.1. Sw ting sinh khoi vi tao

Su tang sinh khéi vi tao trong cac truong hop chiéu sang bang dén LED xanh, do, xanh -
do6 va trang dugc trinh bay ¢ Hinh 3. Két qua nghién ctru nay cho thiy ddi voi dén LED do va
dén LED xanh, sinh khéi ban dau thi nghiém 1a 8,16 mg/L, sau 7 ngay nudi gia tri sinh khdi
tuong ing dat 46,90 mg/L va 43,42 mg/L. Trong 5 ngay dau, sinh khéi tao déu ting dan ddi voi
4 loai dén LED. Sau 7 ngay, sinh khdi Spirulina platensis dat gia tri cao nhat 14 66,20 mg/L trong
truong hop dén LED xanh - do, cao gap 1,38 lan so véi dén LED tring, ing vdi sy tang sinh
khoi 12 38,76 %. Két qua xtr ly thong ké chi ra rang c6 su khac biét vé sinh khéi téo trong truong
hop chiéu sang bang dén LED xanh - d6 so v6i ba loai dén LED tring, LED xanh va LED do.

Két qua ¢ nghién ctru nay khong khac so v6i nghién céc ctru trude d6. Nghién ctru trén tao
Nannochloropsis oculata, Tetraselmis chuii chi ra rang viéc két hop anh sang xanh (390-450 nm)
va anh sang do (~ 660 nm) s& gitp ting sinh khoi vi tao mic du nhitng ving bude séng khac
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ciing gop phan hd trg cho su ting truong [14]. Rizzo va cs. (2015) da thi nghiém nudi Spirulina
platensis trong moi trudng Zarrouk dudi anh sang cua dén huynh quang tring va xanh véi cac
cuong d6 chiéu sang khac nhau. Két qua chi ra rang sinh khdi tao duoc tao ra nhiéu hon khi
ding anh sang trang va khong ¢ su khac biét vé ham lugng protein, phycobiliproteins va
phycocyanin cua Spirulina platensis trong nhitng diéu kién chiéu sang khac nhau [15].

Dbi véi Spirulina platensis, sic t6 tham gia vao qua trinh quang hop bao gdm chlorophyll
a (chlorophyll b chlem ty 18 rat nho), carotenoid, phycocyanin. Trong d6 chlorophyll a la sic
t6 quang hop chu yéu hap thu anh sang ving ang sang xanh voi dinh 430 nm va 4nh sang do
v6i dinh 662 nm; carotenoid hip thu budc song dinh 440 nm va 470 nm; phycocyanin hap thuy
budc séng dinh 605 nm [16]. Do viy, viéc cung cip anh sang xanh, do s& gop phan lam tang
hiéu qua quang hop cta tao. Bén canh do, nito va phospho 1a ngudn dinh dudng can thiét sin
c6 trong nude thai ciing s& gop phan cho sy phat trién cua Spirulina platensis.

70,00 .
5 60,00 2
)
£ 5000 e~
£ 4000 =1
)
E 30,00 —d—Led tring
S 2000 —o—|_ed xanh 1
A ' —0—1TLcd do b. LED xanh
10,00 Led xanh do
0,00

Bandau 1 2 3 4 5 6 }
Thoi gian ¢. LED xanh-do
Hinh 3. Sy ting sinh khéi cua Spirulina platensis

3.2. Hiéu qua xir ly nwoc thai

Dé tim hiéu sy ting truong dinh bam va kha ning loai b chét dinh dudng cua tao trong
nude thai chan nudi heo sau xur Iy ky khi, m6 hinh thi nghiém dugc van hanh theo mé trong
thoi gian 6 ngay, thi nghiém dugc 1ap lai 3 lan. Bén LED st dung trong thi nghiém nay la LED
xanh - d6 duoc gin bén ngoai thanh cua bé kinh, cuong d6 sang 1a 2 klux, chu ky chiéu sang
12:12. Can chira 20 lit nude thai, duoc bo sung 5 lit mdi trudng Spirulina platensis da thich nghi.
Bom chim s& dan nudc thai qua 6ng PVC va phan phdi nuéc cho cac gia thé trong bé kinh.

Khac v6i cac nghién ciru trude [3, 6, 17], & nghién clru ndy tio khong song lo ling trong
moi trudng nude thai. Spirulina platensis s& dinh bam vao gia thé, ting trudng va phat trién
theo thoi gian thi nghiém. Chat dinh dudng trong nudc s& dugc tao sir dung trong qua trinh
sinh truong va phat trién. MAu nudc thai duoc thu hang ngay ding dé phan tich amoni,
phosphat va COD.

a. M6 hinh xir Iy b. Tao trén gia thé ¢. Sinh khéi tao

Hinh 4. M6 hinh xtr Iy nude va sy phat trién cua Spirulina platensis trén gia thé
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Loai bo amoni, phosphat va COD: Gid tri amoni va phosphat ctia méi trudng nude trong
6 ngay thi nghiém dwoc thé hién trong Hinh 5. Gi4 tri amoni trong nudc thai dau vao 1a
68,18 mg/L, sau 3 ngay xir Iy ndng d6 amoni giam, c6 gia tri 38,55 mg/L, hiéu suat loai bo
amoni dat 43,47%. O ngdy thir 6, ndng do amoni giam, c6 gia tri 1a 10,04 mg/L va hiéu suat
loai bé amoni 14 70,60%. Ciing nhu amoni, ndng d6 phosphat ciing giam theo thoi gian xir 1y,
gi4 tri phosphat ban dau va sau 3 ngay xir ly 1an luot 1a 63,65 mg/L va 40,18 mg/L, tmg véi
hiéu suét loai bo phosphat 13 36,74%. Sau 6 ngay nudi tao ndng d6 phosphat 1a 29,05 mg/L va
hiéu suét loai b phosphat 13 54,30 %.

; a suht (© 80,0 ‘au sult (o) 80,0
80,0Am0m (mg/L) Hiéu suat (%) 80,0 Phosphat (mg/L) Hiéu suat (%) 200

70,0 ,
60,0 60,0 60,0
' ' 600 50,0
40,0 40,0 50,0 40,0
40,0 300
20,0 20,0 20,0
30,0 10,0

Thoi gian (ngay) Thoi gian (ngay) '

0,0 0,0 20,0 < 0,0

Banddul 2 3 4 5 6 Bandaul 2 3 4 5 6
a. Hiéu suét xir Iy amoni b. Hiéu suét xtr 1y phosphat

Hinh 5. Hiéu suét xir Iy amoni va phosphat

Trong nghién ctru nay sy bién ddi cua COD ciing dwoc khao sat. Gia tri COD nudce thai
d4u vao 1a 416 mg/L, sau 3 ngay nudi tao COD giam dn, ¢ gia trj 1a 172 mg/L, tng vé6i hiéu
suét xur 1y dat 58,65%. O ngay thu 6, gia tri ndng d6 COD la 48 mg/L, tmg véi hiéu suat loai
bo COD dat 88,46%.

D3 c6 mot s6 nghién ctru tan dung nude thai chin nudi heo 1am moéi trudng nudi tao.
Cheng va cs. (2017) da nghién ctru Ung dung tdng trudng dinh bam cua tao Chlorella
pyrenoidosa trén dia gia thé, c6 cung cap khi carbonic trong 8 ngay thi nghiém. Két qua cho
thdy hiéu suét loai bo amoni, tong phosphat va COD tuwong g dat 75,9%, 68,4% va 74,8%
[12]. Khiewwijit va cs. (2017) thi nghiém nudi Spirulina platensis trén gia thé la ludi dat ngang
(Hinh 7a). Nudc thai chin nudi heo sau xtr 1y ky khi dugc ding 1am méi truong nudi tao. Két
qué chi ra rang hiéu suat loai bo nito Kjeldahl va phosphat twong tmg dat 96% va 92% sau
14 ngay nudi [18]. O nghién ciru ndy, sau 6 ngay nudi Spirulina platensis hiéu suat loai bo
amoni, phosphat va COD twong tng 1a 70,60%, 54,30% va 88,46%. Su khac nhau vé dic tinh
nudc thai, thoi gian thi nghiém, cc thong s6 van hanh mé hinh dugc cho 1a nguyén nhan dan
dén su khac biét vé hiéu suét loai bo chét 6 nhiém trong moi trudng nudc thai.

Nhin chung, nudc thai chan nu6i heo c6 ham lugng amoni, phosphat va COD, d¢ duc va
d6 mau cao. Nito va phospho 1a nhitg nguyén 6 thiét yéu cho su sinh truong va phat trién
clia tao. Trong moi truong nudc, tio dong vai trd quan trong trong qua trinh chuyén doi nito
v0 co thanh nito hitu co thong qua qua trinh déng hoa [19]. Trong cac dang amoni, nitrat, nitrit
thi amoni la ngudn nito thich hop nhét cho su hap thu cia tao vi amoni dugc té bao sir dung
tryc tiép ma khong can c6 sy tham gia clia cac enzyme [4]. Bén canh do, phosphat cling can
thiét cho su ting truong vi tao va tham gia vao cac qua trinh sinh tong hop RNA ribosome va
nang lugng [18]. Mic di quy chuan Viét Nam vé nudc thai chin nudi khong quy dinh vé thong
s0 phosphat trong nudc thai khi xa thai ra moi truong, nhung két qua nghién ctru nay di cho
thdy hé théng xtr Iy nudc dwa vao qua trinh ting truéng dinh bam cua Spirulina platensis c6
thé loai bo duge amoni va phosphat va sau 5 ngay xir Iy thong s COD (64 mg/L) di dat quy
chuan nay (COD < 100 mg/L, Cét A, QCVN 62 - MT: 2016/BTNMT).
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500 COD (mg/L) Hiéu suit (%) 100 —~ 3500
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400 80 C I
£ 2500
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Banddul 2 3 4 5 6 1 2 4 6
Théi gian (ngay) Thoi gian (ngay)
a. Hiéu suét loai bd COD b. Sinh khéi tao bam trén gi4 thé

Hinh 6. Hiéu suét xir Iy COD va sinh khéi tao bam

Sinh khéi tao dinh bam trén gia thé: Véi muc dich tan dung nuée thai chan nudi heo lam
moi trudong nudi tao va thu sinh khdi mot cach hiéu qua thi viée sir dung tang truong dinh bam
cua tao la phu hop. Khi img dung tang truéng lo lung cua tao de xtr Iy nude thi phwong phap
thu sinh kh01 thuong dung bao gom: lang, loc, keo ty, tuyén ndi hay ly tim. Nhimng phuong
phap nay t6n thoi gian ddng thoi gop phan nang chi phl XU ly Khi tao phat trién trén gid thé,
sinh khéi c¢6 thé thu bang cach cao trén bé mat gia thé & giai doan két thuc qua trinh xur 1y.
Sinh khdi thu dat 10-20% trong lwong khé [13], gidng nhu sinh khéi sau ly tim. Hon nita, Vi
tao dinh bam trén gia thé 1a nhiing nhirng dai dién da thich nghi véi méi truong nude thai va
nhanh chéng tham gia thuc hién xt Iy méi truong trong mé tiép theo ma khong can trai qua
pha thich nghi.

v & -
; ik A
. f \
q ", y
7] - [
! \
V- K . - /
- |

a. Gia thé nam ngang b. Gia thé soi c. Gia thé nghién d. Sinh khdi tao twoi
clru nay

Hinh 7. Cac loai gia thé cho tio bam

Ngoai cac thong s6 amoni, phosphat va COD, nghién ctru nay ciing tim hiéu su thay ddi
sinh khdi tao bam trong qua trinh thi nghiém. Két qua nghién ctru cho thiy sinh khi tao bam
trén gia thé trong ngay thir 2 va ngay thu 4 co gia tri lan luot 1 17,90 va 20,71 g/m? Sau sau
ngay thi nghiém, gid tri sinh khéi Spirulina platensis 1a 30,50 g/m? Nhu véy, san luong sinh
khdi tao bam trén gia thé trung binh trong 6 ngay thi nghiém co gia tri 1a 5,08 g/m?/ngay.

Mot s6 nghién ctru da st dung gia thé nam ngang [18], gia thé dang soi [12] (Hinh 7) dé
tim hiéu sy phat trién cua tao. Bang 2 trinh bay két qua vé san luong sinh khéi tao d6i voi mot
s6 loai gia thé. Nghién ctru nay cho thiy vi tao Spirulina platensis ting truéng va phat trién
t6t khi str dung gia thé 1am bang ludi polyester co kich thude mat ludi 1a 0,5 cm. Hinh thai soi
xodn cua Spirulina platensis co thé tao diéu kién dé dang cho tao dinh bam va phat trién trén
gia thé. Hon nita, kich thudc mét luéi gia thé (0,5 cm) c6 thé da giup Spirulina platensis nhan
dugc anh sang hiéu qua hon, gop phan tiang sinh khéi tao trong qua trinh xir 1y.
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Bdng 2. San lugng sinh khdi tao

Ngudn nude . o Sinh khéi N
TT ] o Loai tdo Loai gia thé o s Nguon
thi nghiém (9/m/ngay)

1 Ik:hrorc thai chan nuoi Spirulina platensis |Ludi polyester 5,08 l\!ghlgﬂ

eo cuu nay

2 Eu ¢ thai chan nuoi Filamentous algae | Ludi polyethylene 5,00 [20]

0 sua
3 Nudc thai chian nuéi | Chlorella Gidy cellulose acetate 503 [12]
heo pyrenoidosa dat trén tam thuy tinh '
Vai polyvinylidene 400
) fluoride (PVDF) '

4 |Moi truong BG11 Scenedesmus sp. - - [21]
Vai PVDF xtt ly véi 6.00
polyvinylpyrrolidone '

Scenedesmus
2 N ! ) 2,10 22
5 |Tonghoptrmoi —oblius Tém thiy tinh [22]
truong Chu 10 —
Nitzchia palea 2,80
4. KET LUAN

T6m lai, két qua nghién ctru nay cho thiy khi duoc chiéu sang bang dén LED xanh - d6
tao Spirulina platensis tao sinh khéi cao hon so véi dén LED tring, LED d6 va LED xanh.
Tao Spirulina platensis phat trién duoc trong méi truong nude thai chin nudi heo sau qua trinh
xtr 1y ky khi. Splrullna platensis c6 thé dinh bam, sinh truéng va phat trién tao mang sinh hoc
trén ludi gia thé. Theo thoi gian, hidu sudt xtr Iy amoni, phosphat va COD tang dan cung voi
su gia tang sinh khdi cua tdo bam. Cén c6 thém nhitng nghién ciru vé ham luong protein, lipid,
carbohydrate trong sinh khéi tao thu dugc dé 1am co s¢ d& xuét tan dung sinh khéi tir qua trinh
xtr Iy nudc thai.
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ABSTRACT

BIOFILM ATTACHED CULTIVATION OF SPIRULINA PLATENSIS
UNDER LIGHT- EMITTING DIODES (LED) FOR ANAEROBICALLY DIGESTED
PIGGERY WASTEWATER

Pham Duy Thanh*, Nguyen Mau Trung Chinh,

Pham Thi Ngoc Han, Phung Le Thuy Hang, Nguyen Lan Huong
Ho Chi Minh City University of Food Industry

*Email: thanhpd@hufi.edu.vn

In this study the anaerobically digested piggery wastewater containing nitrogen and
phosphorus are used for culture media of Spirulina platensis. The cultivation experiments
indicated that Spirulina platensis with biofilm attached cultivation grew well in wastewater
reaching a biomass of 30.50 g/m?. Biofilm microalgal systems show efficient nutrient removal
from digested piggery wastewater and removal ratios of NH,*, PO, and COD are 70.60,
54.30 and 88.46% respectively. Therefore, it was concluded that efficient biomass production
and nutrients removal could be accomplished by biofilm attached cultivation of Spirulina
platensis for digested piggery wastewater treatment.

Keywords: Ammonium, biofilm, chemical oxygen demand, phosphate, Spirulina platensis.
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