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PANH GIA ANH HUONG CUA PH BAN PAU PEN KHA NANG
SINH TRUONG VA XU LY CAC HQP CHAT NITO TRONG NUOC
THAI SINH HOAT CUA VI TAO CHLORELLA VULGARIS CNK
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Tom tit
Nubi cdy vi tao trong nwée thai sinh hoat la mot phirong phdp thay thé so véi cdc
quy trinh bium hoat tinh thong thieong dé loai bé dong thoi cdc chdt 6 nhiém va san
xudt san pham phu tir cdc sinh khoi vi tdo thu dwoc. Nghién civu nay nham muc dich
ddnh gid anh hieémg ciia pH ban dau 1én kha ndng sinh truéng va hiéu qua loai bé nito
trong nuoc thai sinh hoat cua chung vi tao Chlorella vulgaris CNK ¢ quy mé phong
thi nghiém. Thi nghiém dwoc bé tri hoan toan ngau nhién véi bén nghiém thirc va ba
lan lap lai la pH ban dau la 6; 7; 8; 9. Chlorella vulgaris CNK thuan dioc nudi bang
dung dich BG11 truéc khi bé tri thi nghiém. Sinh truong va cdc théng sé nhu N - NH
N-NO; vaN - NO, dugc thu thdp dé phan tich vao ngay 12 cia qud trinh nudi trong
nuoc thai sinh hoat (50%), voi téc do suc khong khi voi téc do suc khi 1,2 L/L/phut
trong 8h, nhiét @6 nuéi 20°C, cwong dé dnh sdng 5000 lux. Két qua nghién citu chi ra
rang C. vulgaris CNK thé hién s ting truéng vieot troi & nghiém thire 50% nudc thai
véi pH ban dau bang 7 so véi cdc thi nghiém khdc va hiéu sudt xir ly NH | ciing dat
gid tri cao nhdt dat 54%.
Twr khoa: Chlorella; Nudc thai sinh hoat; Sinh trudng; Xu ly nito
Abstract

Evaluating the effect of initial pH on the growth and treatment of nitrogen
compounds in domestic wastewater of Chlorella vulgaris CNK microalgae strain

Cultivation of microalgae in the domestic wastewater is an alternative approach
over conventional activated sludge processes for simultaneous pollutants removal
and byproducts production from the obtained microalgal biomass. This study aims
to evaluate the effect of initial pH on the growth and removal efficiency of nitrogen
in domestic wastewater of Chlorella vulgaris CNK microalgae strain at laboratory
scale. The experiment was completely randomized with four treatments and three
replicates with initial pH of wastewater at 6, 7; 8; 9. Purebred of C. vulgaris
CNK strain were cultured with BG11 suspension before using for the experiment.
Experiment was set up with domestic wastewater (50%,), aeration rate of 1.2 L/ L/
min for 8 hours, culture temperature 20°C, light intensity 5000 lux. Water samples
were collected and analyzed for algae growth and water quality parameters (i.e.
N - NH, N- NO; and N-NO,) on day 12 of the experiment. Results found that the
treatment with initial pH 7 showed the significant growth of C. vulgaris CNK as well
as highest efficiency in N-NH " removal (54%).

Keywords: Chlorella; Domestic wastewater; Growth; Nitrogen removal
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1. Pat vin dé

O Viét Nam, tinh hinh 6 nhiém
ngudn nudc mit tai cac thanh phd
16n ngay mdt nghiém trong, trong do
nguyén nhan chu yéu 1a do viéc phat
thai nudce thai sinh hoat chua qua xu ly.
Tai Ha Noi chi c¢6 khoang 20,6% tong
luong nudc thai sinh hoat cua thanh
phd duge xir 1y, trong khi tai TP. H)
Chi Minh con s nay 1a khoang 10%.
Pac trung cua nudc thai sinh hoat cé
chira nhiéu chat dinh dudng, cic hop
chét hitu co chua nito rit cao gy hién
twong pht dudng cho cac ngudn nudc
tiép nhan [1]. O nhiém ngudn nuédc
khong chi anh huéng dén doi séng con
ngudi ma con tic dong dén da dang
sinh hoc. Pé lam giam muc d6 6 nhiém
tr nude thai da c6 nhiéu phuwong phap
duogc nghién ciru va thuc hién bang cach
két hop cac bién phap vat ly, héa hoc
va sinh hoc [2]. XU 1y nudc thai sinh
hoat dua vao phuong phap hoa hoc, vat
ly thwong c¢6 hi¢u qué cao, thoi gian xu
ly nhanh nhung chi phi 16n va thuong
khong than thién véi moéi truong.

Tai cdc nudc phat trién viéc Ung
dung phuong phap sinh hoc trong xur ly
nudc thai c¢é tai trong 6 nhiém cao nhu
nudc thai sinh hoat rat duoc quan tam.
Trong nhimg nam gan day viéc 4p dung
vi tdo da va dang thu hut su chd y cua
céc nha khoa hoc do cac wu thé nhu sinh
truong phat trién don gian, vong doi ngan,
hé s6 st dung nang lugng va cé gia tri
dinh dudng cao [3]. Vi tao c6 toc do tang
truéng nhanh, thich nghi nhanh véi cac
thay ddi ctia méi trudng, c6 kha nang phat
trién trong nude thai. Viéc sir dung vi tao
trong qué trinh xir Iy nudc thai gép phan
loai bo nito, photpho [4]. M6t s6 nghién
clru d3 chi ra ring kha ning loai bo nito
trong nudc thai sinh hoat cua vi tdo lén
dén 84% nhiéu nghién ctru da cho thay
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nude thai chinh 1a ngudn dinh dudng t6t
cho vi tao phat trién [5].

Trong nhiing thap nién gan day
cung voi su ndi bat cua Spirulina vé
van dé xt 1y nudce thai va thu sinh khoi,
Chlorella cliing dang dugc sy quan tdm
nghién ctru bdi cac nha khoa hoc. Mot
s6 nghién ciru st dung Chlorella dé xiur
ly nudc thai tir ham U Biogas va nhiing
cong trinh nudi Chlorella dé thu sinh
khéi voi k§ thuat nuéi don gian va it tén
kém da duoc thyc hién rat thanh cong.
Vi Chlorella 1a loai tdo giau protein,
vitamin (A, C, B2, B6,...), cac khoang
chét (P, Ca, Zn, I, Mg, Fe, Cu,...) va
giau san phdm phu nén duoc dung lam
thuc pham, dugc pham, m§ phdm phuc
vu cho con nguoi [6]. P& gép phan thuc
day thé manh cta Chlorella & nhiéu linh
vuc, dac biét 1a trong xi ly nudc thai
sinh hoat, budc dau nhém tac gia da tién
hanh nghién ctru anh huéng cia pH dén
qua trinh sinh trudng va xtr ly nito trong
nudc thai sinh hoat cua chung vi tdo
Chlorella vulgaris CNK.

2. Vat liéu va phwong phap nghién
ciru

2.1. Vat li¢u

2.1.1 .Chung vi tao

Ching vi tdo Chlorella vulgaris
CNK duoc cung cip tir b suu tap vi tao
va vi khuan lam cta Vién Cong nghé Moi
truong, Vién Han ldm Khoa hoc va Cong
nghé Viét Nam.

Vi tdo Chlorella vulgaries CNK
duoc tién nudi cdy trong moi trudng
BG - 11 (Blue -Green Medium) (Bang
1) ¢ nhiét do trong tu 25 - 30°C, thoi
gian chiéu sang 8 gid /ngay voi cudng
d6 chiéu sang 5000 Lux.
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Bing 1. Thanh phin moi trwong tién nuéi cdy BG - 11 [3]

Hoéa chat Ham luwgng

NaNO, 1.5g
Stock 2 (K,HPO,+ H,0O) 10 ml
Stock 3 (MgSO,.7H.0 + H,O 10 ml
Stock 4 (CaCl,.2H,0 + H,0) 10 ml
Stock 5 (Citric Acid + H,0) 10 ml
Stock 6 (Ammonium Ferric Citragrea + H,0) 10 ml
Stock 7 (EDTANa, + H.O) 10 ml
Stock 8 (Na,CO,+ H,0) 10 ml
Stock 9 (Na,MoO,.2H,0 + H,BO, + CuSO,.5H,0 + MnCl,.4H,0 + L ml
ZnS0,.7H O + CoCl .6H O)

2.1.2. Nuoc thai sinh hoat

Nudc thai sinh hoat khu dén cu quan
Cau Giay, thanh pho Ha Noi.

2.2. Bo tri thi nghi¢m

Nham muc dich dénh gia anh huong
ctia pH dén kha nang sinh truong va kha
nang xu ly cac hop chat nito trong nuéc
thai sinh hoat cua chung vi tdo Chlorella
vulgaris CNK, cac nghiém thirc duoc bd
tri nhu sau: thé tich nghién ctru 1000 ml;
nong d6 nudc thai 50% (ti 1& nudc thai :
nude may = 1:1), véi tdc do suc khong khi
la 1,2 L/L/phat trong 8h, mat do tdo ban
dau (bude song 420 nm) 12 0,007; thoi gian
chiéu sang 8h vé6i cudong do chiéu sang
5000 lux, nhiét d6 dao dong tir 20 - 22°C.
Thi nghiém goém 4 nghiém thirc trong tmg
v6i dai pH thay d6i tir 6, 7, 8, 9. Thoi gian
theo ddi 12 ngay. Mdi nghiém thirc dugc
lap lai 3 lan.

2.3. Phwong phdp nghién ciru

2.3.1. Ldy mdu nwéc thai sinh hoat

Nudc thai sinh hoat st dung dé
nghién ciru duge ldy t6 hop tir ba cdng
thai chinh vao doan séng T6 Lich, doan
chay qua quan Cau Gidy, thanh phé Ha
Noi, Viét Nam.

- Cong sb 1 (ngd 353 Nguyén Khang,
Quan Cau Gidy, TP. Ha Noi)

- Cdng 56 2 (ngd 381 duong Nguyén
Khang, Quan Cau Gidy, TP. Ha Noi)
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- Céng s6 3 (ngd 391 dwong Nguyén
Khang, Quan Cau Gidy, TP. Ha Noi)

Mau dugc lay vao sau 7 gio 30 phat
day la khoang thoi gian luu lugng nudc
thai 16n va thanh phan dic trung. O mdi
dot léy mau, nudc thai duoc chira trong
cic can nhya PE dung tich 10 Lit (tong
thé tich mdi 1an khoang 30 - 50 Lit) mau
sau khi 1dy duoc bao quan lanh va vén
chuyén ngay vé phong thi nghiém.

2.3.2. Phdn tich mdu nuéc thai sinh
hoat

Céac mau nudc thai sinh hoat trudc
khi dua vao nudi vi tao dugc tién xur ly
bang cach dé ling tinh 30 phat va duoc
loc so bo béng bd loc hut chan khong sur
dung gidy loc GF/A dé loai b6 cac chét
ran lo ling. Céc thong sé dugc phan tich
va gom pH, NH,", NO,, NO;, d6i véi céc
thong s0 dau vao dugc ticn hanh phan
tich vong 24 gid; cac thong sé dau ra sau
mdi mé thi nghiém dugc tién hanh phan
tich sau 2 ngay; phuong phap phan tich
NH," theo 4500 NH,-F, SMEWW, 1995;
phan tich NOZ"theo phuong phap G‘riss
Satlman cai tiép; phan tich NO3‘, bang
phuong phép trac quang dung thudc thi
axit sunfosalixylic theo TCVN 6180 -
1996 [7].

S 1an lap lai cho mdi théng s6 phan
tich 1a n = 3. Céc két qua thi nghiém duoc
tinh todn va xtr 1y bang cong cu Data
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Analysis ctia phin mém Microsoft Excel.
Nhom tac gia xac dinh phuong sai va do
léch chudn dé thu duoc gia tri ddc trung
cho d¢ phan tan cua céac gid tri so véi gia
tri trung binh. Cudi cting, dwa vao s liéu
dau vao va dau ra cua hé thong xur ly dé
tinh hiéu suét xu 1y bang cong thirc:
C,—C

H =
Co

.100

Trong do, H: Hicéu suat xu ly (%); Co:
Gia tri ndng cac thong sb cua nudc thai
dau vao (mg/L); C: Gia tri nong do cac
thong s6 cua nudce thai sau xtr Iy (mg/L).

2.2.3. Phuong phdp danh gia sinh
triwomg cua Chlorella vulgaris CNK

Muc dich: Pinh tinh néng d6 sinh
khdi trong moi truong, dya vao do hap
thu quang cua cac sac t6 Chlorophyll
trong té bao. Céc sic t6 nay hap thu chi
yéu 2 budc séng trong anh sang mat troi
tuong ing 1a 420 nm va 665 nm [8]. Trong
nghién ctru nay, nhom nghién ctru da do
dac mat d6 quang (Optical Density - OD)
& bude séng 420 nm bing méy Ultrospec
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2000 UV/Visible Spectrophotometer.
3. Két qua va thao luin

3.1. Pdc diém nwéc thii sinh hoat
khu vwe nghién cuu

Céc dir liéu nghién ctru hién thi trong
Bang 2 chi ra rang nudc thai duoc nap céc
binh nuéi cdy c6 tinh kiém nhe véi d6 pH
dao dong trong khoang 7,68 + 0,18. Piéu
nay dugc cho 14 do phan nudc thai sinh
hoat phat sinh tir cac hd gia dinh c6 chira
ham luong chat tay rira. Chat 6 nhiém
cacbon theo nhu cau oxy héa hoc (COD)
dao dong trong khoang 256,43 + 24,9
mg/L. Nudc thai sinh hoat rat giau chat
6 nhiém nito, trong d6 amoni (N-NH )
la chiém wu thé véi nong d6 45,26 + 1,03
mg/L. Nitrit va nitrat cling dugc phat
hién véi ndng do twong déi nho (dudi 0,5
mg/L). Téng phdt pho dugc tim thay trong
nudc thai ¢d néng do dao dong tir 4,57 +
1,45 mg/L. Tong chét rin lo ling (TSS)
do duoc trudc khi tién xir ly kha cao nim
trong khoang 114,33 £ 5,69 mg/L.

Bing 2. Pdc diém nuwéc théi sinh hoat truée khi nuéi ciia C. vulgaris CNK (n = 3)

A % . | Trwéckhitién | Saukhitien | QCVN 14:2008/BTNMT
Thong so | Don vi - . e R
xu ly xur ly (Cot B)
pH - 7,68+0,18 735+0,21 5-9
TSS mg/L 11433 +5,69 | 0,068+ 0,003 100
DO mg/L 517+0,71 5,34+ 0,69 -
COD mg/L | 27445+2490 | 248,63 +2221 -
N-NH4+ | mgN/L 4526 + 1,03 41+1,105 10
N-NO2- | mgN/L | 0,073+0,004 | 0,067+0,003 -
N-NO3- | mgN/L | 0,005+0,003 | 0,004 0,002 50
Tong P mgP/L 4,57 + 1,45 4,05+ 0,88 -

Do nuéce thai sinh hoat trude ban dau
¢6 ham luong tong chét rin lo limg cao nén
can phai loai bé trude khi st dung nudce thai
sinh hoat cho nuéi vi tdo Chlorella vulgaris
CNK. S6 liéu thuc nghiém cho thdy, sau
qua trinh tién xur 1y, hau hét gia tri ciia cac
thong s6 déu giam nhe so v6i ban dau. Do
pH, COD va N-NH," trong nudc thai dao

dong trong khoang 7,35 + 0,21; 248,63 +
22,21 mg/Lva41 £ 1,105 mg/L, tuong Gng.
Tong phdt pho trong nudc thai sinh hoat sau
tién xir Iy con thay 4,05 + 0,88 mg/L. Thong
s téng chét ran lo limg (TSS) do dugc sau
budc tién xtr Iy 13 0,068 + 0,003 mg/L, dwoc
xir ly v6i hidu suat kha cao khoang 99,94%.
Céc két qua nghién ciru cho thiy, nudc thai

&3
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sinh hoat dugc str dung trong nghién ctru nay
chira cc nguyén t6 thiét yéu cta cacbon,
nito, cac hop chét phdt pho can thiét cho sy
phét trién ciia vi tao. Cac két qua nghién ciru
nhan dugc trong nghién ctru nay cho két
qua gan tuong dong cia nhém téc gia Dang
Thuan Tran va cdng su, 2020. Trong nghién
clru ciia minh, nhom tac gid cling bdo cdo
rang trong nudc thai sinh hoat ngoai cac
chit dinh dudng nhu cac bon, nito va cac
hop chat phét pho con c6 mét lugng nho céc
chit vi lvgng nhu Fe, Cu, Zn, Mn,...[9]. Do
do, trong thuc nghiém tiép theo nudc thai
sinh hoat dugc st dung truc tiép lam moi
trudng nudi cdy C. vulgaris CNK ma khong
can bd sung cac chat dinh dudng khéc trong
tat ca cac thi nghiém.

3.2. Anh hwéng ciia pH dén khd
nang sinh trwong cua vi tao Chlorella
vulgaries CNK trong nwdc thai sinh hoat

Trong s cac yéu té vat ly, pH 1a mot
yéu t6 quan trong anh hudéng dén sinh
truong cua vi tao [10]. Anh huong cia
pH dén sinh truéng cua ching Chlorella
vulgaris CNK dugc trinh bay tai Hinh 1.

0.08
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Q % —o— pH=6
8 0.04 e~ P
0.02 =~ - pH=7
0 _- pH=8
NgayNgayNgayNgayNgayNgayNgay pH=9

0 2 4 6 8
Thoi gian

10 12

Hinh 1: Anh hwéng pH dén sinh truwéng
cua Chlorella Vulgaris CNK

Két qua nghién ctru cho thiy, ching
vi tho nay sinh truéng tét hon & pH trung
tinh (7) va kiém (8 hodc 9) so véi pH axit
(6) & trong cung diéu kién nudi (nhiét
d6 20 = 2°C, chu ky sang: tdi 1a 8:16).
Nghién ctru cua Coutteau (1996) ciing
béo céo rang pH thich hop cho sy phat
trién cta vi tao tir 7 - 9 [11]. Trong do,
pH 7 1a gia tri t6i wu cho sy sinh truéng
cua Chlorella vulgaris CI\{K dat OD,,, .
la 0,068 ¢ ngay th 12. O thyc nghiém
¢6 pH ban dau 6 sinh trudng cua ching
vi tdo nay kém hon. Céc sb lidu trong
nghién ctru nay tuong ddng véi cac két
qua nghién ctru cia nhém tac gia Cui va
cong su, 2010 [12].

3.3. Danh gia anh hwong pH lén
khd néng xir Iy cic hop chit nito trong
nuwde thdi sinh hoat bang vi tdo Chlorella
vulgaries CNK

Amoni 1d mét trong nhitng ngudn
nito rat quan trong cho sy phét trién ctia
vi tao boi qua trinh hap thy va dong héa
amoni dién ra don gian, tiéu hao it nang
lugng hon so véi cdc ngudn nito. Vi vy,
bén canh viéc danh gia anh hudng ctia pH
1én kha nang sinh trudng cua Chlorella
vulgaries CNK, trong nghién ctru nay
con danh gia kha nang xu li amoni trong
nudc thai sinh hoat cia chung vi tdo nay
& cac pH khac nhau. Xu hudng bién doi
ctia N - NH, * dugc thé hién trén Bang 3
va Hinh 2.

Bang 3. Hi¢u qua xw ly N-NH " trong nwdc thai sinh hogt cia C. vulgaris CNK 6 cac pH
ban dau khdc nhau

pH ban diu NH(‘;n g;‘/‘l)v ao NI({&:g‘E/‘l‘)” Hiu suit (%)
pH=6 20,5+0.55 1774+ 238 13,5
pH=7 205055 942+ 0.41 540
pH=8 20,5 = 0,55 10,0039 511
pH=9 20,5+0.55 10,72 £0,75 4777
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Két qua nghién ctru cho thiy ¢ céc
gla tri pH khac nhau ham lugng N - NH,*
déu giam sau 12 ngay thi nghlem Tal
céc nghiém thic cé pH ban dau cua moi
truong nudi bang 7,0 thi sinh trudng cta
Chlorella vulgaris CNK cao hon céc
nghiém thirc con lai va hiéu sudt xir Iy N
- NH, " trong nudc théi sinh hoat cling cao
nhat dat 54%, twong ung. O cac nghiém
thitc pH 8 va 9, chung vi tdo nay ciing
c6 kha nang xu ly N - NH,"dat 51,1% va
47,7%.

Hiéu sudt xu ly NH," thip nhét &
nghiém thirc c6 pH ban dau la 6, ch1 dat
13,5%. Cac két qua nghién ctru vé hiéu
suat xtr ly amoni (Bang 3 va Hinh 2) cé
mdi trong quan dong dang véi sinh trudng
cua Chlorella vulgaris CNK (Hinh 1).

25
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Viéc loai bo N - NH, " khoi nude thai
cua vi tdo la do hai qué trinh, d6 1a str dung
truc tiép N - NH,* va tich NH, [13]. Céc
nghién ctru trude day bao cdo rang su tach
NH, chi xdy ra trong moi truong kiém,
nhi¢t do cao [14], va sy hién dién phong
phu cua uré trong nudc thai [15]. Nhiét
dd thi nghiém cua nghién ctru nay duoc
ghi nhan 1a khong vuot quéd 20°C va uré
khong c6 trong nudc thai, do dé viéc tach
NH, khéi nude thai ¢é thé khong déng ké
trong nghién ctru cia nhom tac gia va viéc
mat N - NH . chu yéu CQ thé 1a do su hap
thu cua vi tao (dit liéu thé hién trong Hinh
2). Hon nita, sy giam nong d6 N - NH,"
duoc cho 1a do qud trinh nitrat hoa sinh
hoc tao ra N - NO, va N - NO;" va lam
cho ndng do cua chung tang 1én (Bang 4).
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Hinh 2: Biéu d6 danh gid hi¢u sudt xir Iy N - NH,* & khoing pH khdc nhau

Bing 4. Qud trinh chuyén héa NO, va NO; ¢ cic khoing pH

NO, NO, NO; NO;
Thi nghiém Ban dau Sau 12 ngay Ban dau Sau 12 ngay
mgN/1 mgN/1 mgN/1 mgN/1
pH=6 0,034+0,002 | 3,97+0,038 0,002 + 0,001 3,12+0,14
pH=7 0,034+0,002 | 2,31+0,079 0,002 + 0,001 0,85+0,21
pH=28 0,034 + 0,002 2,95+0,54 0,002 + 0,001 2,22+0,22
pH=9 0,034 + 0,002 3,33+0,67 0,002 + 0,001 2,42+0,12
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Céc s6 liéu trinh bay trén Bang 4 cho
thiy ham luong NO, tdng so v6i ban dau;
trong d¢6 tai pH = 6,0 mau nudce thai sinh
hoat sau 12 ngay xu cao hon so véi & cac
nghiém thuc pH =7,0; 8,0 va 9,0. Qua
trinh chuyén héa Nitrat cling c6 xu huéng
tuong tu. Thong thuong Nitrosomonas
spp. thuc hién qua trinh nitrat hdéa N -
NH,"thanh N - NO," va Nitrobacter spp.
thuc hién mtrat hoa N - NO, thanh N -
NO Mot sé nghién ctru bao c4o rang
néu trong mdi truong nude thai cé cdc
chung vi sinh vét nay thi quy mé quan
thé cta Nitrosomonas spp. ludn 16n hon
Nitrobacter spp. [16] va diéu nay s& giy
ra sy tich tu N - NO," ¢ ndng do khoang
10,86 - 17,77 mg/L so v6i N - NO,"khoang
2,15 - 3,15 mg/L. Trong moi trudong tiét
trung thuong khong c¢d Nitrobacter spp.,
va Nitrosomonas spp., ndng do cua N -
NO, va N - NO; chi thay d6i trong pham
vi 0,014 - 0,18 mg/L va 0,11 - 0,29 mg/L
tuorng ung. Ngucn ta cling quan sat thay
rang, viéc tang nong do N - NO, va N -
NO; tir qua trinh nitrat hda dan dan duoc
dong héa boi sinh khdi vi tao. Cac su can
ki¢t cua N - NH,* dan dén N - NO, glam
dan va sy ¢6 can N - NO, dan den dan
dan giam N - NO, nhu céic két qua nhan
duoc trong xu ly nuée thai st dung to
hop vi khuan - vi tao [9]. Nhu vay, két
qua nghién ctru nhan duoc cho thay vi tao
Chlorella vulgaris CNK vua c6 kha nang
ddng hoa dong thoi véi tit ca cac loai nito
vira ¢6 kha ning tao ra sinh khéi [17].

Nhu vay thi nghiém lgya chon gia
tri khoang pH trung tinh 13 diéu kién ly
tudng cho qué trinh sinh truéng va phat
trién cua chung vi tao Chlorella Vulgaris
CNK dé xir ly nito trong nudc thai sinh
hoat. Gi4 tri pH nay ciing twong dong voi
pH nudc thai dau vao va diéu dé giup tiét
kiém duoc chi phi hoa chat cho qua trinh
xu ly.

4. Két luan

T cic nghién ciu trén cho thiy
qué trinh sinh truong va phét trién cua
Chlorella vulgaris CNK va hiéu suat xir
ly céc hop chét nito trong nudc thai phu
thudc vao gia tri pH ban dau.

Trong diéu kién thuc nghiém c6 pH
ban dau bang 7 Chlorella Vulgaris CNK
tang truong tot gid tri OD cao nhét 1a
0,068 ting gip 9 1an so Véri ngdy dau va
cling tai gia tri nay hi¢u sudt xur ly NH,"
cling dat gié tri cao nhat dat 54%.

Loi cdm on: Nghién cliru nay
dugc hoan thanh trong khudén kho dé
tai CS.2020.04.08. Tap thé tac gia
chan thanh cam on Truong Pai hoc Tai
nguyén va Moi truong Ha Noi, B Tai
nguyén va Moi truong da tai trg kinh
phi thuc hién.
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