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ABSTRACT

The reasearch on “Technical efficiency of Chlorella sp. algae biomass
culture using wastewater from Pangasianodon hypophthalmus ponds" was
conducted in 10 days duration. Experiment was designed completely
random with four treatments and triplications for each culture medium
consisting of distilled water (control), Walne solution, 75% and 100% of
wastewater in 10 litre glass jar of which 4.5 liters of wastewater mixed
with 0.5 liters of Chlorella algae stock solution. Purebred of Chlorella sp.
algae was cultured by Walne solution before starting the experiment. The
density and biomass of algae, environmental parameters such as
temperature, pH, DO, N-NOjy, N-NH,", P-PO/" were collected for
analysis on day 0, 1, 3, 5, 7 and 9 of the cultured period. Results showed
that environmental parameters were suitable for the development of
Chlorella with the best growth in 100% wastewater at day 3 of culture.
Chlorella algae showed remarkable uptake the nutrients at day 3 with N-
NOjs concentration was reduced from 5.49 mg/L to 0.26 mg/L, N-NH;*
from 0.782 mg/L to 0.042 mg/L and P-PO/mg/L from 0.97 to 0.11 mg/L
with the corresponding efficiencies of 95.27%, 43.48% and 88.66%,
respectively.

TOM TAT

Nghién cieu vé "Hiéu qua kyj thudt nuéi sinh khoi tao Chlorella sp. sit dung
nuwoc thai tir ao nuoi ca tra" dwoc thuc hién trong 10 ngay. Thi nghiém
duoc bé tri hoan toan ngc?u nhién véi bon nghiém thirc va ba lan lap lai la
neGe cdt (@oi chirng), dung dich Walne, 75% va 100% nudc thdi trong
keo 10 lit (trong do 4,5 lit nudc thdi va 0,5 lit dung dich tao Chlorella
goc) Tao Chlorella sp. thuan dirgc nuéi bang dung dich Walne trudc khi
bé tri thi nghiém. Mdt d6, sinh khéi tdo va cdc yéu t6 méi truong nhuw nhiét
dé, pH, DO, N-NOs, N-NH,*, P-PO/ duoc thu thdp dé phan tich vio
ngay 0, 1, 3, 5, 7, 9 ciia qud trinh nuéi. Két qua cho thdy cdc yéu té néu
trén thich hop cho sw phat trién cua tao Chlorella, véi sw ting trucng tot
nhat ¢ nghiém thire 100% nuwdc thai vao ngay thir 3. Tao Chlorella hdp thu
chdt dinh duong dang ké vao ngay thir 3 trong d6 ham hrong N-NOy da
giam tir 5,49 mg/L dén 0,26 mg/L, N-NH" tir 0,782 mg/L dén 0,042 mg/L
va P-PO tir 0,97 mg/L dén 0,11 mg/L v6i hiéu qua tiwong iing la 95,27%,
43,48% va 88,66%.
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1 GIOI THIEU

Ngay nay, dé dap mg nhu cau vé nguyén vét
lidu ciing nhu ngudn thyc phim cho con ngudi,
hang loat cac nganh cong nghi€p, nong nghiép,
nudi trong va ché bién thuy san,... da phat trlen
mot cach nhanh chéng. Trong do, nganh nudi trong
va ché bién thuy san dang phat trién rat manh &
ving dong bang song Ctru Long va dd c6 nhing
dong gop quan trong trong ting truéng kinh té cua
vung. Céc loai thuy san nudc ngot nhu: ca tra, ca
tré, c4 sdc ran,... duoc nudi thAm canh. Nuge thai
clia a0 ca tra thim canh chira ham luong chit dinh
dudng cao (NH4, P, K, Ca, Mg) va c6 kha nang gay
pht dudng hoéa ngudn nudc & cic ving lan can.
Nuéc ao xa ra song c6 BODs cao va chira nhiéu vi
sinh vat gay hai (E. Coli va Coliform). Nudc thai
duoc thai ra moi truong khong diung quy cach,
khong xur ly va tich tu lau ngay s€ la mt ganh
nang to 16n v6i moi truong (Phan Thi Cong va ctv.,
2012).

Vén d& dit ra 1a phai tim nhiing bién phap xir Iy
ngudn nudc thai ndy mot cach co hiéu qua nhat.
Bén canh cac phuong phap xir ly: 1y hoc, hoa hoc,
thi phuong phap sinh hoc 1a bién phéap c6 chi phi
xir 1y thip, dat hiéu qua cao va cai thién dwoc moi
truong nhu viée nghién ctru st dung tao Spirulina
platensisco thé phat trién tdt trong cac ngudn nudc
thai ao ca tra, nudc thai biogas va nudc thai sinh
hoat, tdo phat trién voi mat do cao nhit
(87.775+41.688 ct/ml) va lam giam cac yéu t6 dinh
dudng trong nudc thai sinh hoat mdt cach co hi¢u
qua nhit (ham lugng TAN giam 96,2%, NOs™ giam
76,1%, PO giam 98,1%, COD giam 72,5%)
(Duong Thi Hoang Oanh va ctv., 2011).

Trong nhimg thap nién gan day cung voi su nbi
bét cua tao Spirulina vé van d& xur Iy nude thai va
thu sinh khéi, tio Chlorella ciing dang dugc su
quan tim nghién ctru béi cac nha khoa hoc. Mot sd
d8 tai nghién ctru st dung Chlorella dé xir Iy nude
thai tir ham U Biogas va nhiing cong trinh nudi
Chlorella @ thu sinh khdi véi ki thuat nudi don
gian va it tén kém di dugc thuc hién rat thanh
cong. Vi Chlorella 1 loai tdo giau protein, vitamin
(A, C, By, Bs,...) va cac khoang chét (P, Ca, Zn, 1,
Mg, Fe, Cu,...) nén dugc dung lam thuc phém
duogc pham, my phiam phuc vu cho con ngudi (Tran
Pinh Toai va Chau Vin Minh, 2005).

Dé gop phan thuc déy thé manh cua tao
Chlorella & nhiéu linh vuc khac, dic biét 1a trong
xir Iy nudc thai thiy san. Dé tai “Nghién ctru hiéu
qua ky thuit nudi sinh khoi tio Chlorella sp.
trong nwéc thai ao nuéi ca tra” dugc thyc hién.
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Nghién ctru guoc thuc hién nham ung dung tao
Chlorella sp. d€ xtr Iy nuge thai tir ao ca tra voi
muyc tiéu cai thién chat lugng moi nufyng va giam 0
nhiém mdi trudong nudce trong nudi trong thiy san.

2 PHUONG PHAP NGHIEN CUU

2.1 Tio gibng

Téo Chlorella dugc phan 1ap va nuoi gitt &
phong thi nghiém, B moén Khoa hoc Moi
treong - Khoa Moi truong va TNTN, Truong Dai
hoc Can Tho.

Ngudn nude: Ngudn nude thai ldy tir ao ¢4 tra
n}léi duoc 4,§ thang dung cho thi nghiém, dwoc
lang va loc d€ loai bo tao qua ludi loc phiéu sinh
mat ludi 5 pm.

2.2 BH tri thi nghiém

B6 tri thi nghiém hoan toan ngau nhién gom 4
nghiém thirc, mdi nghiém thirc dugc lap lai 3 lan
va dugc suc khi dé tao khoi bi ling. Thoi gian thi
nghiém 1a 10 ngay. Thé tich mdi keo 1a 10 lit chira
nudce lam thi nghiém 1a 5 lit, trong do tao dau vao
s& chiém 10% thé tich mdi keo (mat d6 Chlorella
dhu vao la 1.130200 ca thé/ml, N-NOy
147,52mg/L; N-NHs* 0,32 mg/L; P-POs* 191,78
mg/L) cho NT1 (BC), NT2 (MT Walne), NT3
(75% nudc thai) va NT4 (100% nude thai). Cac
moi truong dinh dudng nay sé& duoc pha sin, sau
d6 cho vao mdi keo véi nghiém thirc 1: 4,5 lit nuédc
loc + 0,5 lit tdo dau vao; nghiém thirc 2: 4,5 lit
dung dich Walne + 0,5 lit tdo dau vao; nghiém thurc
3: 4,5 lit (75% nude thai dau vao va 25% nude cat)
+ 0,5 lit tao dau vao va Nghiém thic 4: 4,5 lit
(100% nudc thai dau vao) + 0,5 lit tao dau vao.
Céc chi tiéu theo dai gdm nhiét do (bang nhiét ké),
pH (may do HANNA), DO (may do YSI 500), (thu
mdi ngdy va lic 8-9 gid), N-NOs (phuong phap
Salicylate, so mau bang may U2800) N-NH,"
(Phuong phap Salicylate va so mau bing may
U2800) P-PO4* (phuwong phap Ascorbic acid) (thu
vao cac ngay 0, 1, 3, 5, 7 va 9). Mau dugc phan
tich theo cac phuong phap phéan tich hi¢én hanh
(APHA, 2011) tai phong thi nghiém Khoa Mbi
truong va TNTN, Truong Dai hoc Can Tho. Mau
tao Chlorella dugc xac dinh bang budng dém
Neubaur Improved (Coutteau, 1996). Chlorophyll-
a va sinh khdi dwoc phén tich theo phuong phap so
mau quang phd bang may U2800 Nush, 1980. S6
liéu N-NO;3", N-NH4*, P-PO4* mat do tdo va sinh
khéi duoc xir Iy bang Excel va xir 1y thong ké bang
phin mém SPSS véi ANOVA mét nhan t§ dé so
sanh d¢ sai biét co y nghia giita cac nghiém thirc &
muc a < 0,05.
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S

NT1 NT4 NT2 NT3 NT4 NT3 NT2 NTI NT2NT3 NT4 NT1
Hinh 1: bd tri cac nghiém thirc

NT1:Nudc loc; NT2: MT Walne; NT3: 75% nuoc thai; NT4: 100% nuwoc thai

3 KET QUA VA THAO LUAN
3.1 Su bién dong cia nhiét do, pH, DO

Nhiét do trong qua trinh thi nghiém dao dong
28,10-34,70°C thich hgp cho sy phat trién cua tao
Chlorella.

pH & cac nghiém thirc thdp nhat 1a 8,18 va cao
nhét 1a 9,78, khoang pH nay thich hop cho sy phat
trién ctia tao. Theo Tran Thi Thay (2008), pH moi
truong tir 8,0 1a t6i wu cho tao Chlorella phat trlen
va pH tir 9,0-10,0 tao van c6 kha nang phat trién, vi
vay pH cua cac nghiém thuc 1-4 dao ddng trong
khoang 8,18-9,78 van dam bao cho su sinh truéng
va phat trién cua tao Chlorella.

DO ciia cac nghiém thirc trong qua trinh bé tri
thi nghiém bién dong tir 5,17-7,69 mg/L, thap nhét
1a NT1, cao nhit 1a NT2, nhitng khoang bién dong
cua DO rat pht hop v6i pH, mat d6 tao trong thoi
gian b tri thi nghiém.

3.2 Su bién dong cac chi tiéu N-NOs,
N-NH4*, P-PO4*

3.2.1 Su bién dong ciia chi tiéu N-NOs

Ham lugng nitrate ¢ cac nghiém thic giam tu
ngay 1 dén ngay 3; NT3 tir 4,79 xudng 0,44 mg/L
giam 90,82%, NT4 tir 5,49 xudng 0,26 mg/L giam
95,27%, ngay 5 va ngay 7 do tio chét, dugc vi
sinh vat phan huy tra lai nitrate cho moi truong nén
nitrate ting tr&' lai. Ham luong nitrate giam di rat

manh vao ngay 3 la do mat d¢ tio tang rat nhanh
da hép thu nitrate dé sinh trudng va phat trién, nén
cac nghiém thirc déu giam, luc nay sinh khdi ting,
ching ta c6 thé thu sinh khéi 1am ngudn thirc an
nudi thuy san, néu khong thu sinh khéi, thi tao chét
va s& 1am 6 nhiém lai cho méi truong. Vao ngay 3
nghiém thuc 3 va 4 c6 sy khac biét c6 y nghia
thong ké 5% so v6i nghiém thirc khac. Ngay 5 va 7
N-NO;5™ tang trd lai do mat do tao chét tra lai dinh
dudng cho moi truong va ngay 9 cia thi nghiém thi
mat d tdo da tang trd lai, st dung nitrate dé tang
sinh khoi, nén ham luong NOs™ giam xudng. Riéng
NT2 tir ngay 1 dén ngay 3 nitrate tir 210 ,33mg/L
xudng 6,72 mg/L giam 54,02% va ngdy cudi tao da
phat trién tro lai va khac biét co ¥ nghia thong ké
5% so v&i cac NT con lai.

Nhin chung ham lugng nitrate & cac nghiém
thirc tao Chlorella giam thap nhat vao ngay 3 va
sau do bat dau tang trd lai, do tdo chét di duoc vi
sinh vat phan huy tra lai nitrate cho moéi truong.
Ham lugng NOj ¢ cac nghi€m thirc so voi quy
chudn Viét Nam (QCVN) 08: 2008/BTNMT vé
chét luvong nuéc mat thi NO5™ dat yéu ciu & ot Al
(2 mg/L).

Dbi véi tao Chlorella, nitrate dong vai tro rat
quan trong, néu thiéu nitrate thi ching s& khong
sinh trudng va phat trién dugc. Dudi déy 1 sy bién
d6ng cua nitrate trong qua trinh b tri thi nghiém.

Bang 1: Su bién dng chi tiéu NO3 (mg/L) ciia cac nghiém thirc

Ngay NTI NT2 NT3 NT4
0 2,44+ 0,012Fa 210,33 + 0,064Fd 4,79+ 0,158Db 5,49 + 0,029Fc
1 1,96+ 0,015Ea 195,26 + 0,139Ed 4,50+ 0,115Db 5,11 + 0,043Ec
3 0,03 + 0,000Aa 96,72 + 0,156Ac 0,44+ 0,009Ab 0,26 + 0,017Aab
5 0,70 + 0,035Ca 141,01 + 0,465Cc 1,27+ 0,015Bab 1,53 +0,003Cb
7 1,04 +0,012Da 144,73 +0,127Dc¢ 1,78 + 0,003Cb 1,87 + 0,003Db
9 0,58 + 0,049Ba 103,95 + 1,270Bb 1,24+ 0,141Ba 0,87 + 0,003Ba

Ghi chu: NT1: Nudc loc+Chlorella doi ching; NT2: MT Walne+Chlorella; NT3:75% nuoc thai+Chlorella; NT4:100%

nuoc thai+Chlorella

Nhitng gia tri trong cung mot cot co md~u~tu' gié'ng nhau (4, B, C, D, E, F) thi khdc biét khong c6 y nghia thong ké a>0.05
Nhiing gia tri trong cung mot hang co6 mau tw giong nhau (a, b, ¢, d) thi khdc biét khong co y nghia thong ké (6>0.05)
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3.2.2 Su bién dong ciia chi tiéu N-NH,*

Ham lugng NH4" vao ngay 3 NT3 tir 0.71mg/L
xudng 0.406mg/L giam 42,82% va NT4 tir 0,782
mg/L xudng 0,442 giam 43,48% va c6 su khac biét
¢6 ¥ nghia thong ké 5% so v6i cac NT khac. Hai
NT3 va NT4 Ngay 5 va 7 ham lugng N-NH4" ting
tro lai do tao chét di dwoc vi sinh vat phan huy tra
lai cho mo6i truong, ngay 9 N-NH4* giam do mat do
tao tang trd lai.

Nh}n chung I‘\IH4+ cua cac nghiém thirc ¢c6 su
thay doi theo chiéu hudng gidm dan qua tirng ngay,

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 28 (2013): 157-162

tuy nhién su thay d6i cua chi tiéu nay khong déng
ké, vi céc dang dam duoc tdo Chlorella hép thu 1a
amonium, nitrate va urea. Trong d6 amonium cho
két qua tot nhat (Iriarte, 1991). Truong hop moi
treong c6 amonium, nitrate va urea thi Chlorella sé
str dung amonium trudc tién con nitrate va urea sé
dugc chuyén hoa thanh amonium trudc khi két hop
vao thanh phan hitu co (Oh-Hama va Myjachi,
1986). NH,* dat yéu cau ¢ cot B1 (0,5 mg/L).

Du6i diy 1a bang bién dong ham luong
NH," ciia cac nghiém thirc trong qua trinh b tri
thi nghiém.

Bang 2: Sy bién dong chi tiéu NHs* (mg/L) cia cic nghiém thirc

_Ngay NT1 NT2 NT3 NT4
0 0,000 + 0,000Aa 0,000 + 0,000Aa 0,710 + 0,006Fb 0,782 + 0,001Fc
1 0,329 +0,014Db 0,262 + 0,007Ea 0,691 + 0,003Ec 0,711 + 0,003Ec
3 0,179 + 0,003Ca 0,190 + 0,004Db 0,406 + 0,002Dc 0,442 + 0,002Dd
5 0,067 + 0,001Ba 0,170 +0,001Cb 0,281 + 0,005Cc 0,369 + 0,002Cd
7 0,008 £ 0,001Aa 0,157 + 0,004Bb 0,181 +0,002Bc 0,193 + 0,003Bd
9 0,001 + 0,001 Aa 0.149 + 0,004Bd 0,010 £+ 0,000Ab 0,057+ 0,001 Ac

Ghi chu: NT1: Nuoc loc+Chlorella doi chitng; NT2: MT Walne+Chlorella; NT3:75% nudc thai+Chlorella; NT4:100%

nweoc thai+Chlorella

Nhitng gid tri trong cing mét cot cé mau tw glong nhau (4, B, C, D, E, F) thi khac biét khong co y nghia théong ké o>0,05
Nhitng gid tri trong ciing mét hang c6 méu tw giong nhau (a, b, ¢, d) thi khdc biét khéng cé y nghia théng ké (a>0,05)

3.2.3 Subién dong cuia chi tiéu P-PO/

Ham lwong POs vao ngay 3, NT3: fr
0,82 mg/L xudng 0,10 mg/L giam 87,81%, NT4: tir
0,97 mg/L xudng 0,11 mg/L giam 88,66%, hai NT
nay co su khac biét cé y nghia thong ké 5% so voi
cac NT1 va NT2. Ngay 5 va 7 ham lugng N-NH4"
tang tro lai do tdo chét di dugc vi sinh vat phan

huy tra lai cho méi truong, ngay 9 N- NH4 giam do
mat do tao ting trd lai. PO, dat yéu clu cot A2
(0,2 mg/L).

Ham lugng lan ciing 1a mot yéu to quan trong
cho su phat trién ciia tio, dudi diy 1a bang bién
dong ham lwgng PO4> qua céc ngdy thi nghiém.

Bang 3: Su bién dong chi tiéu PO (mg/L) ciia cac nghiém thirc

Ngay NTI1 NT2 NT3 NT4
0 0,82 + 0,003Fa 14,30 + 0,058Fc 0,82 + 0,003Fa 0,97 + 0,007Fb
1 0,43 + 0,000Ea 10,14+ 0,017Ed 0,75 + 0,003Eb 0,88 + 0,003Ec
3 0,03 + 0,000Aa 2,25 +0,040Ac 0,10 + 0,003Ab 0,11 + 0,000Ab
5 0,25 + 0,009Ba 4,50 + 0,245Bb 0,26 + 0,009Ba 0,40 + 0,003Ba
7 0,32 + 0,000Da 7,46 +0,017Dd 0,55 + 0,000Db 0,62 + 0,000Dc
9 0,29 + 0,000Ca 5,81 +0,075Cc 0,50 + 0,000Cb 0,58 + 0,000Cb

Ghi chu: NT1: Nudc loc+Chlorella doi ching; NT2: MT Walne+Chlorella; NT3:75% nuoc thai+Chlorella; NT4:100%

nuoc thai+Chlorella

Nhitng gia tri trong cung mot cot co md~u~tu' gié'ng nhau (4, B, C, D, E, F) thi khac biét khong c6 y nghia thong ké a>0.05.
Nhiing gia tri trong cung mot hang ¢ mau tw giong nhau (a, b, ¢, d) thi khdc biét khong co y nghia thong ké (6>0.05)

3.3 Subién dong ciia mat dj tao va sinh
khoi tdo theo thoi gian
3.3.1 S bién dong ciia mdt do tio

Bién dong mat do tao & tat ca cac nghiém thirc
biéu dién theo xu huéng tuong tu nhau mat do
khong ngimg ting 1én va bat dau giam xubng khi
dinh dudng thap.
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Mat d6 tao dat gia tri cao nhat vao ngay 3 o tat
ca cac nghiém thtrc, trong d6 hai nghiém thirc nude
thai ao cé tra nhu NT3 tir 225 ngan ct/mL tang 1én
1659 ngan ct/mL va NT4 tir 225 ngan ct/mL tang
l1én 1748 ngan ct/mL, ngay 5 va 7 mat d tao giam,
do tao chét di va ngay 9 mat do tao ting tro lai, va
khac biét c6 ¥ nghia thong ké 5% so voi cac NT
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khac, so sanh giita hai NT3 va NT4 thi NT4 co tao Chlorella.

mat d6 tao cao gap 1.5 lan nghiém thirc dbi chimg
va 16n hon 50% gia tri cyc dai cua nghiém
thiee Walne. Pidu d6 cho thiy moéi truong nude
thai c6 ti 16 100% rat phit hop cho su phat trién cia

Bién dong cta mat d§ tao gilra cac nghiém
thire trong thoi gian bo tri thi nghiém thé hién qua
Béng 4.

Bang 4: Bién dong mat dd tao (x 1000 ci thé/mL) theo thoi gian

Ngay NT1 NT2 NT3 NT4
0 225 +44 Ba 225+33 Aa 225+ 73 Ba 225 +44 Ba
1 382 +4Da 1056 + 3 Ed 556 +4 Db 746 £ 6 Ec
3 1169 £ 3 Fa 2744 £ 6 Fd 1659 £ 6 Fb 1748 + 6 Fc
5 398 +3 Ea 1044 £ 9 Dd 616+ 5Eb 718 £ 6 Dc
7 129 + 87 Aa 667 +3 Bd 166 + 6 Ab 206+ 6 Ac
9 231+ 58 Ca 836+ 6 Cd 298 + 6 Cb 368 +3 Cc

Ghi chu: NT1: Nuoc loc+Chlorella doi chitng; NT2: MT Walne+Chlorella; NT3:75% nudc thai+Chlorella; NT4:100%
nuoc thai+Chlorella

Nhitng gia tri trong cung mot cot co mau tw glong nhau (4, B, C, D, E, F) thi khac bi¢t khong co y nghia thong ké o>0,05
Nhitng gid tri trong ciing mot hangeé méu tw giong nhau (a, b, ¢, d) thi khdc biét khong cé y nghia thong ké (a>0,05)

3.3.2 Su bién dong ciia sinh khoi tao cao nhét ngay 3 va khac biét co ¥ nghia thong ké
Gibng nhu mat do tao, vao ngay tht 3 sinh khdi 5% so voi nghiém. thirc khac. Vi thé’. c6 thé dung ti
cac nghiém thirc déu dat gia tri cao nhat, NT3 tr 1¢ 100% nuc’rcfhéu ao ca tra d€ nu6i tao Chlorella
1.070,56 pg/L ting lén 7.160,93 pg/L, NT4 tir va thu sinh khoi vao ngay 3 1a tot nhat.
1'.309.28' pg/L j[éng 1én 8.244,59 pg/L, ngay 5 va 7 Bién dong cua sinh khéi tao giita cac nghiém
sinh khoi tao giam, do tao chét di va ngdy 9 mat do thirc trong thoi gian bo tri thi nghiém thé hién qua
tao tang tro lai, va khac biét co y nghia thong ké Bang 5.
5% so véi cac NT khac. Sinh khoi NT4 dat gia tri

Bang 5: Bién dong sinh khdi tdo (ng/L) ciia cac nghiém thirc theo thoi gian

Ngiy NT1 NT2 NT3 NT4
0 892,30 + 0,6 Ba 1339,30 + 0,6 Ad 1070,56 + 1 Ab 1309,28 + 3,2 Ac
1 1790,83 + 6,0 Da 5473,63+ 0,2 Ed 3212,78 £2 Cb 3926,73 + 2,1 Ce
3 2234,67+20 Fa 13187,88 + 10 Fd 7160,93 + 4 Db 8244,59 + 0,6 Dc
5 1852,66 + 2 Ea 527134+ 12 Dd 3450,76 + 24 Cb 3736,34 4 12 Cc
7 82532+2,1 Aa 3589,98 + 10 Bd 1056,64 + 7 Ab 1429,09 + 5,2 ABc
9 1081,63 + 2,1 Ca 4290,85 + 4 Cd 1464,79 + 0,6 Bb 1653,98 + 12 ABc

Ghi chu: NT1: Nudc loc+Chlorella doi ching; NT2: MT Walne+Chlorella; NT3:75% nuoc thai+Chlorella; NT4:100%
nuoc thai+Chlorella

Nhitng gid tri trong cing mot ¢t cé mau tw giong nhau (4, B, C, D, E, F) thi khéc biét khéng cé  nghia théng ké a>0,05
Nhitng gid tri trong ciing mot hang c¢6 méu tw giong nhau (a, b, ¢, d) thi khdc biét khéng cé y nghia thong ké (a>0,05)

D6i véi ngudn nude thai khong qua xir 1y co
ham lwong NOs™ dat yéu cdu cot B1(10 mg/L),
NH4" vuot tiéu chuin A va B nhu sau (A: 0.1- . ) .
0.2 mg/L va B: 0,5-1 mg/L); PO,> vuot tiéu chuin Can nghién ciru h¢ thong két hop gitra xur ly
(A: 0,1-0,2 mg/L va B: 03-0,5 mg/L) so v&i nudce thai vira thu sinh khoi tdo Chlorella lam
QCVN 08: 2008/ BTNMT nén can phai xir Iy trugc ~~ nguon thie an cho cd, mang lai higu qua kinh té
khi thai ra méi truong. cho nguoi dan, han ché 6 nhiém moi truong.

4 KET LUAN VA DE XUAT TAI LIEU THAM KHAO

Tao Chlorella phat trién tdt trong nudc thai ao 1. APHA, 2011. Standard methods for the
cé tra dat mat do va sinh khdi cao nhit vao ngdy 3, examination of water and wastewater.
v6i hiéu suit hép thu N-NOs~ gidam 95,27% va P- American Public Health Association.
PO.* giam 88,70% va N-NH," giam 43,48%) tir Washington DC.

100% nudc thai ao ca tra.

Thu sinh khéi tao Chlorella tot nhét vao ngay
3, khi nudi tao Chlorella trong nudc thai ao cé tra.
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