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NGHIEN CUU KHA NANG LOAI BO AMONI VA PHOSPHAT
TRONG NUOC THAI CHAN NUOI HEO SAU XU LY KI KHI
BANG QUA TRINH TANG TRUONG DINH BAM CUA VI TAO
CHLORELLA VULGARIS
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Tém tit
Nghién cuu nay khao sat kha nang logi bo amoni va phosphat trong nudc nho
qua trinh tang truong dinh bam cua tao Chlorella vulgaris. Nudc thai chan nudi heo
sau qud trinh phan huy ki khi dicgc sir dung lam moi truong nudi C. vulgaris va gid the
cho vi tdo bam dvwoc dung la vai coton. Két qua nghién cuu cho thdy vi tao phdt trién
10t trén gid thé va san leong sinh khoi dat 1.33 g/m*/ngay. Hiéu qua logi bo amoni,
phosphat va COD ciia hé thong tuwong ing dat 98.14%, 93.70% va 72.16%. Nghién
cibu nay cho thay tiém ndng iing dung qud trinh tang trieéng dinh bam cua C. vulgaris
trong viéc nudi thu sinh khoi va loai bé nito, phospho trong nwéc thai chin nudi heo
sau qud trinh xw Iy ki khi.
Tirkhéa: Chlorella vulgari; Tang truong dinh bam; Nhu cau oxy héa hoc; Amoni;
Phosphat
Abstract

Removal of ammonium and phosphate in anaerobiccally treated swine wastewater
using biofilm attached cultivation of Chlorella vulgaris

In this study, the anaerobically treated swine wastewater containing nitrogen and
phosphorus is used as culture medium for Chlorella vulgaris. The results of cultivation
experiments indicated that Chlorella vulgaris grew well in wastewater containing
biofilm and produced a biomass productivity of 1.33 g/m-2 d-1. Biofilm microalgal
systems have high nutrient removal efficiency for swine wastewater treatment. The
removal ratios of NH4+, PO4-3, and COD are 98.14, 93.70, and 72.16%, respectively.
Therefore, it can be concluded that efficient biomass production and nutrients removal
in swine wasterwater treatment could be achieved by biofilm attached cultivation of
Chlorella vulgaris.

Keywords: Chlorella vulgaris; Biofilm; Chemical oxygen demand; Ammonium;
Phosphate

1. bat van de Nhiéu nghién ctru da chi ra rang vi tao

Chéat thai tur trai chdn nudi heo co6
nong d6 chat hitu co, nito va phospho cao
can phai xt ly trudc khi x4 thai ra moi
truong. Hién nay, cong ngh¢ xu ly sinh
hoc ki khi két hop véi san xuét biogas
duoc ap dung rong rai cho loai chét thai
nay. Tuy nhién ngudn nude sau xu ly van
chtra nong d6 cao COD, nito, phospho va
cac chét dinh dudng khac [1].

c6 kha nang loai bo nito va phospho trong
nudc. Wang va cs. 2013 nghién ctru kha
ndng loai bé amoni trong nudc thai chian
nuoi heo cua tdo Oedogonium sp. Hiéu
qué loai bo amoni, tong phosphat va COD
tuong ung dat 95.9%, 92.9% va 62.5% [2].
Tan va cs. (2011) ciing thuc hién nghién
ctru kha nang xtr ly nude thai chan nuoi
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heo cua tao Scenedesmus quadricauda
va Stigeoclonium sp. Két qua chi ra ring
S. quadricauda xtr 1y nuéc thai tot hon
Stigeoclonium va hiéu sut loai bo amoni,
phospho va COD cuia S. quadricauda lan
luot dat 91.79%, 84.78% va 83.99% [3].
Nhitng nghién ctru nay ung dung qua trinh
tang trudng lo ling cta vi tao dé xir ly
nudc. Theo cach nay, tdo dugc nuoi trong
hé hodc hé thong quang sinh. Nhin chung,
mat d6 sinh khéi trong nhu‘ng hé théng nay
thap, chi dat 0.5 g/l & h6 va 2 - 6 g/l khi
ap dung hé théng quang sinh [4]. Sau khi
xu ly nudce, sinh khdi tao co thé duge st
dung vao nhiéu muc dich nhu 1am thirc an
gia suc, phan bon, hay nhién li€u sinh hoc
[5]. Phuong phap thu sinh khdi tao thuorng
duoc ding 1a ling, loc, keo tu, tuyén n01
hay ly tam. Nhu’ng phuong phap nay t6n
thoi gian, c6 thé chiém 21 % tong chi phi
nuoi [4]. Ngoai ra, ing dung qua trinh tang
truong lo Iing vi tdo xt ly nudc con co
mot s6 han ché nhu can dién tich 16m va chi
phi lip dit cao, cin nudc nhiéu [6].

Nhiing tr¢ ngai trén s€ dugc loai bo
khi rng dung phuong phdp tang truéng
dinh bam cta vi tdo dé xur ly nudc thai va
thu sinh khéi. Trong phuong phap nay, té
bao tao dinh bam vao gia thé; sir dung nito,
phospho va céc chét dinh dudng khac cho
su sinh trudng va phat trién tao nén mang
sinh hoc. Theo thoi gian, néng do chat
dinh dudng trong nudc gidm, mang sinh
hoc vi tao day 1én va sinh khéi duoc thu
bang céch cao trén bé mat gia thé. Sinh
khéi thu dat 10 - 20% trong luong kho,
gidng nhu sinh khéi sau ly tdm [4]. Sau
thu hoach tdo van con dinh bam vao trong
céc 16 ctia vat lidu 1am gia thé giup ching
nhanh chéng phat trién tro lai. Gia thé
stt dung cho tdo bam cé thé ¢b dinh, hay
xoay tron; dugc dat nam ngang hay thing
dung. Vat liéu 1am gia thé cho vi tao da
dang; co thé 13 soi cotton, vai cotton, hay
duoc lam tir nylon. Mot s6 gia loai gia thé
duogc trinh bay trong Hinh 1 [4, 7].

(a) Gid thé ¢é dinh nam ngang (b) Gia thé cé dinh dung

Trong nghién ciu nay, nudc thai
chan nu6i heo sau qua trinh xur ly ki khi
tir hAm blogas dugc st dung. Nghién ctru
u'ng dung qua trinh sinh truéng dinh bam
cua vi tao Chlorella vulgaris trén dia gia
thé quay tron dé khao sat hiéu suét loai bo
amoni, phosphat va COD trong nudc thai.
San lugng sinh khéi cua C. vulgaris trén
gi4 thé ciing duoc khao sat.

2. Vat liéu va phwong phap

Vi tao: Trong nghién ctru nay, vi tao
luc Chlorella vulgaris dugc dung dé tién
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(c) Soi gid thé quay tron
Hinh 1: Mpt s6 logi gid thé cho tio bdm

hanh thi nghiém. Loai vi tdo nay dugc
luu giir tai phong thi nghiém Vién nghién
ctru Nudi trong Thily san 2, tai dia chi 116
Nguyén Dinh Chiéu, Quéan 1, Tp. HCM.
Moi trwong: Vi tdo dugc nudi
trong mdi truong Bold’s Basal Medium
(BBM). Thanh phan méi truong bao gom
cac chat sau (cho 1 lit): 0.25g NaNO,;

0.175g K,HPO,; 0.1g KH,PO,;; 0.075g
MgSO,7H,0;  0.025g  CaCl,.2H,0;
0.025g NaCl; 0.031g KOH; 0.05g
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Na EDTA;4.98mgFeSO,.7H,O; 11.42mg
H,BO,; 8.82mg ZnSO,.7H,O; 1.44mg
MnCL.7H,O; 0.7lmg MoO,; 1.57mg
CuSO 5H O; 0.49mg Co(NO) 6H 0.
Moéi tru’ong dugc kht tring trong ndi hap
o nhiét do 121°C, 1.5 atm va thoi gian 20
phut. Vi tdo dugc gifr trong binh tam giac
250 ml chtra 100 ml, & nhiét d6 25°C, lac
120 vong/phut, cuong d§ anh sang 2500
lux, chu ki chiéu sang 1a 12:12. Sau 5
ngay, vi tao duoc chuyén sang nudi & cac
binh 5 lit, sinh khéi sau d6 duoc dung cho
thi nghiém trong nghién ctru nay (H.2).

Nudc thai thi nghiém: Trong
nghién ctru nay, nudc thai chan nuéi heo

Nghién ciru

sau qua trinh phan huy ki khi, & bé sau
ham biogas dugc dung dé khao sat loai
b6 chat dinh dudng. Mau nude duge 13y
tai h§ chédn nudi tai xa Tan Thanh Ddng,
Huyén Cu Chi, Tp. HCM. Trong xu ly
nude thai nho vi tdo, mau nudc sau ham
biogas thuong duoc xir 1y so bd dé loai
bo rac, mot phén chét ran lo lung tao diéu
kién cho vi tao quang hop. Nhiéu phuong
phép da dugc ap dung nhu loc cat [8], hay
dung NaClO, H,0,, O, [9]. O nghién ctru
nay, nudc thai dugce loc qua sang 2 mm,
sau do loc qua 181 lgc 0.5 micromet. Hinh
3 thé hién vj tri thu mAu, thiét bi loc nude
thai. Thong s6 nudc thai trong nghién ctru
nay dugc trinh bay trong Bang 1.

(a) Chlorella vulgarls

(b) C. vulgaris trong binh (¢ ) C. vulgaris trong binh 5 lit

tam gidc

Hinh 2: Nudi vi tdao Chlorella vulgaris

(a) Vi tri thu méu nuéc
Hinh 3: Vi tri thu méu nwéc va thiét bi loc nwdc thdi thi nghiém

(b) Loc nudéc thai

(c) Nudc thdi sau loc

Bang 1. Ddc tinh nwdc thdi trong thi nghi¢m

STT Théng s6 Pon vi Gia tri
1 pH - 7.0
2 Phosphat mg/l 4.89+0.32
3 Amoni mg/l 108.79 + 3.67
4 SCOD mgO, /I 373.00 + 11.55
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Mo hinh thi nghiém: M6 hinh thi
nghiém 13 mot bé kinh, kich thudc chiéu
dai, rong, cao tuong ung la 40 x 20 x 25
cm; chira 9 1it nude thai thi nghiém (Hinh
4). Dién tich mat nudc cua md hinh la
0.08 m2 Bé c6 9 dia gid thé duogc dit song
song theo chiéu thiang dung, cach déu 4
cm; cac dia duoc gén v6i truc inox duong
kinh 1.2 cm, truc quay dugc gin véi mo
to. Toc d vong quay ctia cc dia déu nhau
va bang 6 vong/phit. Mdi dia dugc lam
bang vat liéu aluminium day 3 mm duong
kinh 16 cm, céac dia sau d6 duogc boc béng
vai cotton trang 1am gia thé. Dién tich mot
mat dia 12 0.02 m?, tong dién tich bé mit
cua 9 dia gia thé 1a 0.36 m>,

Vidn hanh mé hinh: M6 hinh dugc
van hanh theo mé, thoi gian moi thi
nghiém 13 9 ngay, duoc lap lai 3 1an. M6
hinh dugc dat ngoai troi, & diéu kién moi
truong tu nhién trong mua kho tir thang 2
dén thang 4 nam 2019, tai Trung tai Trung
tam Thi nghiém - Thuc hanh, Truong Dai
hoc Cong nghiép Thyc pham TP. HCM.
Khong bé sung khi cacbonic trong nghién
cltru néy

AT AN

Hinh 4: M6 hinh thi nghiém

Xdc dinh sinh khéi: Trong nghién
ctru ndy, sy tang sinh khéi vi tao trong
bé va sinh khdi tdo bam trén gia thé déu
dugc phan tich. Tang trudng tdo trong
dung dich dugc xéc dinh béng phuong
phap khéi lugng. Thu 25 ml mau, loc qua
giay loc 0.45 pm d3 biét khoi Iu’O’ng, say
& 105°C dén khéi luong khong doi va tinh
sinh khdi theo phuong trinh sau:
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Sinh khoi

(g/M) = (W-W )/25 *1000 (g/) (1)

Trong do W, W, lan luot 1a khdi
lugng gidy loc trude va sau khi sdy.

bé xé4c dinh sinh khdi tao bam trén
gia thé, 27 manh vai cotton ¢6 dién tich
1 cm?, da biét khéi lugng duge dinh vao
mét sb dia (Hinh 7.b), c6 3 dia dugc chon
cho mdi dot thi nghiém. Hang ngay, cac
mau s& duoc thu, sdy & 70°C, can khéi
luong va tinh san lwong sinh khdi theo
cong thtrc sau [4].

San luong sinh khdi (g/m¥ngay) =
sinh khoi trén gia thé (g/m?)/ thoi gian thu
(ngay) (2)

Théng sé amoni, phosphat, COD:
Thu 30 ml mau nudc trong bé sau dé ly
tam 3000 vong/phut trong 10 phut. Phan
nude sau ly tim dugce dung dé phan tich
amoni, phosphat va COD theo hudng
dan trong APHA, 2005. M4y do pH hiéu
SI Analytics - Lab 855, can phan tich
Pionieer - OHAUS va may do quang
PhotoLab - 6100 VIS dugc dung trong
nghién ciu nay. Hi¢u suat loai bo chat 6
nhiém dugc tinh theo cong thirc:

H(%) =100% x (C, - C)/C, 3)

Trong d6 C va C, lan luot 1a g1a tri
nong d6 khoi dhu va o thoi gian thu mau.

Xie Iy s liéu: S6 liéu dugce xir 1y bang
phan mém Microsoft Excel Office 2010
va Statgraphics XV, Version 15.1.02. Su
dung phuong phap phan tich ANOVA va
Multiple Range Tests vdi d tin cay 95%
dé xac dinh sy khac biét ¢ y nghia giita
cac gia tri trung binh mAu.

3. Két qua va thao ludn

3.1. Logi bo amoni va phosphat va
coD

Loai b6 amoni va phosphat: Bién
dong gia tri amoni va phosphat cia méi

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 30 - nam 2020



truong nudc dugc thé hién trong Hinh 5.
Gi4 tri amoni trong nudc thai dau vao 1a
108.79 mg/l, sau 5 ngiy xtr 1y ndng do
amoni giam, cd gid tri 56.59 mg/l, hi¢u
suét loai bo amoni dat 47.92%. Sau 9
ngdy, ndng d6 amoni trong nude con lai
2.04 mg/l, dat hiéu sudt xt ly 98.14%.
Twong tu nhu amonia, ndng d6 phosphat

Amoni (mg/]) Hiéu suét (%)

120 100.00

a0 80.00

60.00
60
40.00

30 20.00

0 Thoi gian (ngay)
N1 N2 N3 N4 N5 N6 N7 N8 N9

0.00

(a) Hiéu suat loai bo amoni

Nghién ciru

trong moi truong cling giam dan theo thoi
gian xu ly. Gié tri phosphat trong ngudn
nude ngay dau thi nghiém 1a 4.89 mg/l,
sau 5 ngay xur Iy nong do phosphat giam
dan, c6 gid trj dat 2.63 mg/l. Két thuc thi
nghiém, ndng d6 phosphat do duoc la
0.31 mg/l, hidu suét loai bo phosphat dat
93.70%.

Phosphat (mg/1) Hiéu suat (%)
100.00
5.00
80.00
4.00
300 60.00
700 40.00
1.00 20.00
0.00 Thot gian (ngay) 0.00

N1 N2 N3 N4 N5 N6 N7 N8 N9

(b) Hiéu sudt loai bé phosphat

Hinh 5: Higu sudt xi¢ Iy amoni va phosphat

Két qua vé kha ning xa ly amoni
va phosphat trong nghién ctru nay ciing
trong tu nhu mot sd nghién ciu trude.
Cheng va cs., (2017) thyc hién nghién
ciru nudi vi tdo Chlorella pyrenoidosa
trén gia thé 1a gidy loc, dat nim ngang
trong moéi truong nudc thai chan nudi
heo. Két qua chi ra rang hiéu suét loai bo
amoni, tong phospho va COD twong ung
1a75.9, 68.4 va 74.8% [10]. Trong khi do,
nghién ctu cua Kesaano (2015) st dung
tao Botryococcus sp, v6i gia thé 1a cac soi
cotton quay tron ddi véi nude thai nhan
tao. Két qua chi ra rang kha nang loai bo
amoni va phosphat trong hé thng dat 1an
luot 1a 89 - 100%, 19 - 41% sau 10 ngay
thi nghiém [11]. Khiewwijit va cs. (2017)
d3 st dung vi tao dé nghién ctru kha ning
xtr Iy nude thai chan nuéi heo. Két qua
nghién ctru chi ra rang kiéu sinh truong
dinh bam cua vi tdo véi vat li€u gia thé
lam tir nylon ¢6 hi¢u qua loai bo nito va
phosphat tuong tng dat 96%, 87%; va
hiéu qua hon so véi xtr ly bang kiéu sinh

truong lo ling truyén théng [7]. Nghién
cuu cua Osorio va cs. (2019) con chi ra
rang toc do nudc trong bé cham s& gitp
qua trinh hinh thanh mang sinh hoc nhanh
va hiéu suét loai bo phosphat trong pha
bam va pha truong thanh ciia mang sinh
hoc tuong tng 1a 72.9% va 57.8% [12].
Nudc thai chian nu6éi heo c6 ham
lugng amoni, phosphat va COD, dd duc,
dd mau cao [8]. Nito va phospho 1a nhiing
nguyén t6 thiét yéu cho su sinh truong va
phat trién cta tao. Trong méi trudng nude,
tdo dong vai trd quan trong trong qua trinh
chuyén dbi nito v6 co thanh nito hitu co
thong qua qua trinh dong hoa [13]. Trong
cac dang amoni, nitrat, nitrit thi amoni la
ngudn nito thich hgp nhit cho su hap thu
clia tao vi amoni duoc té bao st dung truc
tiép ma khong can co sy tham gia cia cac
enzyme [3]. Bén canh dd, phosphat cling
can thiét cho su ting trudng vi tao va ciing
nhu tham gia vao cac qud trinh sinh tong
hop RNA ribosome va nang luong [7].
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Trong nghlen ciru nay, vi tdo dinh
bam vao dia gid thé 1a vai cotton, 40%
dién tich bé mit dia ludn ngap trong nudc
cho phep tao tiép xtic véi moi truong dinh
dLrO'ng va trong khong khi. Khi mé hinh
van hanh, 9 dia duoc quay tron déu véi
toc dd 6 vong/phut, glup bé mat dia ludn
am udt. Theo cach nay, anh sang dugc
phan b6 dén toan bo bé mat dia khi & “pha
sang” va chat dinh dudng duoc khuéch
tan vao trong mang sinh hoc gitip tdo sinh
trudng va phat trién trong “pha t6i” (Hinh
6.2) [6]. Khi thyc hién mot vong quay, tao
trai qua mot chu trinh sang (phan dia trén)
- t01 (phan dia ngap nudc). Pia quay cung
cip carbonic cho su quang hop do tiép

Phén chiéu sang

«=- Pha khi

.............. Mang sinh hoc
............. Truc dia

Phan toi

......... MGoi treong nuoi

(a) Pia gid thé vi tio 1%

COD (mg 02/1)
oo Hiéu suat (%9)0
80
400
70
300 60
200 50
40
100

30
Thoi gian (ngay)

0 20

N1 N2 N3 N4 N5 N6 N7 N8 N9
(a) Hiéu suat loai bo COD

Hinh 7: Hi¢u suat logi bo COD va sy phat trién vi tdo trén gid thé

Logi b6 COD: Hinh 6 thé hién
su bién doi cia COD theo thoi gian thi
nghiém. Gié tri COD nuéc thai dau vao 1a
373 mg O,/1, sau 5 ngay van hanh m6 hinh
COD giam dén con 158 mgO,/1, ing voi
hiéu suat xir ly dat 57.64%. Hiéu suat xu

xuc voi khong khi dong thoi loai bo chat
dinh dudng dan dén sy tich ldy sinh khéi
& mang sinh hoc [14]. Co ché loai bo chat
dinh dudng cua vi tdo dugc trinh bay chi
tiét trong nghién ciru cua Blanken (2016).
Hinh 6 thé hién su phat trién cua vi tao
trén gia thé trong qua trinh thi nghiém.
Mic di QCVN vé nudc thai chan
nuoi  (QCVN  62-MT:2016/BTNMT)
khong quy dinh vé thong sé phosphat
trong nudc thai khi x4 thai ra ngoai méi
truong, nhung két qua nghién ciru nay da
cho thay hé thong xir Iy nudc dwa vao qua
trinh tang trudng dinh bam cua vi tdo cd
thé loai bo dugc ca amoni va phosphat.

(b) Vi tio bdm trén gid thé
Hinh 6: Vi tio phdt trién trén dia gid thé

(b) Gid thé trén dia,

ly COD cao nhét sau 8 ngay xir 1y, c6 gia
tri 1a 77.16%.

Xie va cs. (2018) da dung tao
Chlorella vulgaris dé nghién ciru kha
nang loai béo COD trong nudc thai chan

nudi heo. K&t qua chi ra rang, tiy nong
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d6 COD dau vao ma hiéu suét xir ly 1a
khac nhau va khi COD thap thi hiéu qua
loai bd nito, phospho va COD cao. Cu
thé, gia tri COD dau vao 1a 625 mg/l,
272 mg/1 thi hiéu qua xir 1y 1an luot dat
79.89% va 94.28% [1]. Trong khi dd, khi
nudi vi tao C. pyrenoidosa trén gia thé
bang gidy loc trong moi trudng nude thai
chén nuéi heo thi gia tri COD giam tu
601 xubng con 152 mgO,/1, tng v6i hi¢u
sudt loai bo COD 1a 74.8% va tao nhanh
chong thich tng v4i moi trudng mdi trén
gia thé [10].

Su loai bé COD trong nghién ctru nay
c¢6 thé do mot sd nguyén nhéan. Trong su
hién di¢n cua anh sang va chét hitu co, C.
vulgaris c6 thé chuyén doi sang kiéu tang
truong hon dudng s dung ca cacbon &
dang hitu co va khi carbonic [3, 9]. Su loai
b6 COD ciing con do su tham gia vi khuan
hién dién trong mang sinh hoc [3]. Thém
vao do, oxy tur hoat dong quang hop cua
tao con gitp vi khuan 6 xy héa chét hiru
co 1am giam nong do COD trong qua trinh
xu ly [15].

0.50
0.40
0.30
0.20
0.10

0.00 Thoi gian (ngay)

NI N2 N3 N4 N5 N6 N7 N8 N9
(a) Bién dong sinh khoi tao trong bé
phdn irng

Nghién ciru

3.2. Sw ting sinh khoi tio trong qud
trinh xu ly

Sinh khéi tao trong bé xi Iy: Céc nghién
ctu ing dung qua trinh tang trudng lo ling
vi tao dé xtr Iy nudc thai chin nuéi heo da
phai thyc hién nhiéu phwong phap khac nhau
giam do duc nudc, dé 4nh sanh xam nhap sau
trong nudc giup tdo quang hop, xu ly nude
duoc hiéu qua hon. Mot sé phuong phép da
duoc ap dung nhu loc cat, dung NaClO, H,O,,
O, [9]. Bi c6 nghién clru dung nude may pha
loang v6i nudc thai 15 1an, sau d6 ding tao
Oedogonium dé xir ly nu6e [2]. Nhung pha
loang nudc thai va sau d6 ding tao dé loai bo
chit 6 nhiém s& lang phi ngubn nudc, ting
chi phi [10]. Vi Vay phat trién cong nghe cho
phép tao phat trién tdt trong nudc thai, d& thu
sinh khdi, tan dung sinh khéi vi tio trd nén
rét quan trong.

O nghién ctru nay, nudc thai sau bé
biogas khdong pha loang, khong dung héa
chét dé xu ly gidm do duc, chi loc qua cot
loc 0.5 micromet va dung lam thi nghi¢m
dé do dac su tang sinh khdi tao trén gia thé
va trong moi truong nude cia bé xu ly.

15
12
9
6
3

o Thoit gian (ngay)

N2 N3 N4 N5 N6 N7 N8 N9

(b) Ting sinh khoi tio trén gid thé

Hinh 8: Su ting sinh khéi tio trong bé xir Iy

Hinh 8 thé hién sy ting trudng vi tao
trong bé xir 1y theo thoi gian thi nghiém.
Mat d¢ sinh khdi ngay dau thi nghiém 1a
0.35 g/, va c¢6 xu hudng giam dan trong
nhiing ngay dau van hanh mo hinh, dat
giatrila 0.25 g/l & ngay thu 3. Truong hop
nay cling da dugc Osorio va cs. (2019) ghi

nhan khi diing vai cotton 1am gia thé cho
Chlorella vulgaris [12]. Su giam sinh khéi
nay la do céc té bio tao trong moi truong
nuée dinh bam vao gia thé. Trong ngay 4
dén ngay 7 clia qué trinh thi nghiém, nong
d6 sinh khéi giao dong tir 0.09 - 0.13 g/l.
Diéu nay cho thay vi tao khong phét trién
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Nghién cuu

t6t trong nudc thai chan nudi néu khong
thue hién cac bién phép tién xur Iy dé giam
dd duc ctia moi1 trrdng va mau nau sam
cua nudc thai chan nudi cung vdi sy hién
dién cac chat lo limg trong nudc da lam
giam su xdm nhdp anh sang anh hudng
dén su quang hop vi tao. Ciing can luu y
1a sy ting sinh khéi tao ngay 8, 9 khong
phai 13 sy phat trién cta C. vulgaris ma 1a
do su bong tréc cdc mang bam cia mang
sinh hoc vi tao trén gid thé va roi xudng bé
phan tng. Hién tugng nay dugc ghi nhan
vao 2 ngay cudi cua qu4 trinh thi nghiém.
N6 c6 thé ciing 1 nguyén nhan lam ting
gia tri COD vao ngay thr 9 so vdi ngay
trude d6 (Hinh 7).

Sinh khéi tao bam: Khac véi su
tang truong sinh khoi trong bé xu ly, két
qua nghién ciru nay cho thiy vi tao thdy
phat trién t6t trén gid thé (Hinh 6). Su
tang sinh khdi tao bam theo thoi gian xtr
ly duoc thé hién ¢ Hinh 8. Sinh khdi ting
dan va gid tri cao nhat dat 10.7 g/m? sau
7 ngay thi nghiém. Hai ngay tiép theo gid
tri nay giam va dat 10.3 g/m% San lugng
sinh khdi trung binh dat 1.33 g/m?/ngay,
va toc do tang truong () lao. 20 (ngay™).
Két qua xur ly thong ké chi ra rang, su tang
sinh khdi ¢ 3 ngay dau khong c6 su khac
biét, nhung c6 su khac bi€t so vdi cac
ngay con lai véi do tin cdy 95%. Két qua
nghién ctru nay khong khac so vdi nghién
ctru trude do cua Kesaano (2015). Tac gia
thi nghiém d6i véi tao luc Botryococcus
sp. trén gia thé 1a soi cotton, tdc do ting
truong dat 0.18 va 0.20 ngay !, san lugng
sinh khoi 1a 1.45 va 1.79 g/m¥/ngay ung
v6i truong hop bo sung va khong bd sung
ngudn carbon dudi dang bicarbonate [11].
Mo hinh cua nghién clru nay c6 dién tich
mat nudc 1a 0.08 m?, téng dién tich bé mat
gid thé cua 9 dia trong mé hinh 13 0.36 m?2.
Nhu vay tong toan bd sinh khdi tao bam
ctua ca mo hinh dat 48.15 g/m?.

Nghién ctru nay cho thdy gia tri sinh
khéi tio bam cao nhit vao ngdy thu 7
trong thoi gian thi nghiém, diéu nay goi
y vé thoi gian thu sinh khdi nén thuc hién
vao luc nay. Chu ky thu sinh khéi tao
mot tudn mot lan cling da thuc hién & céac
nghién ctru cua Gross (2015) va Blanken
(2016) khi thi nghiém ddi véi ngudn nude
la mdi truong BBM. Ngoai ra nghién ctuu
ctia Blanken (2016) con chi ra rang san
lwong sinh khéi tao bam s& giam néu gia
tri pH moi truong 1a 9 + 10 va ¢ nhiét
d6 40°C. Tuy nhién sinh khéi tio nhanh
chéng duge phuc héi khi diéu chinh céc
thong s6 moi trudong nudi vé diéu kién toi
uu [6]. Két qua nay cho thdy tiém ning
g dung xtr Iy nude thai cta cua hé thong
& quy mo 16n khi ma sic dé khang cua
mang sinh hoc vi tio cao d6i trong nhiing
diéu kién méi truong cuc doan.

4. Két luan

Tém lai, két qua nghién ctru nay
cho thay vi tao Chlorella vulgaris ¢ thé
phat trién trén dia gia thé trong nudc thai
chén nuoi heo sau xur ly ki khi ma khong
can phéi pha lodng hay tién xir ly bang
hoa chat dé giam d¢ duc nudc. Kha nang
loai bo amoni, phosphat va COD cua hé
théng cho thay c6 thé 4p dung cong nghé
nay trong xu ly nudce thai chidn nudi heo
cling nhu cdc ngudn nudc thai cé nong
d6 dinh dudng cao. Can c6 nhitng nghién
ctru tiép theo vé ti 1& phu hop giira nito
va phospho cho su phét trién t6i wu cua
mang sinh hoc vi tao dé tang hiéu qua xu
ly nudce thai.
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