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P ABSTRACT

Théng tin chung:

Ngay nhdn bai: 16/03/2021 Domestic wastewater usually contains a large amount of nitrate and

Ngay nhdn bai sia: 20/04/2021 phosphate causing eutrophication and water pollution. Microalgae often

Ngay duyét dang: 20/08/2021 accumulate nitrogen and phosphorus from nitrate and orthophosphate to
produce their biomass. Therefore, the screening of microalgae that are

Title: capable of efficiently absorbing nitrate and phosphate is necessary for

Study on potential for nitrate initial wastewater treatment. This study investigated the ability to absorb

and phosphate absorbance of nitrate and phosphate of 6 microalgal strains isolated from domestic

microlagae isolated from wastewater. The results showed that two microalgae strains of phylum

domestic wastewater Chlorophyta, Chlorella sp.1 and Chlorella sp.2, can remove nitrate and
phosphate in the experimental scale with absorption efficiency of > 90%

Tir khoa: and 88%, respectively. The result of this study suggests that these two

Nitrate, phosphate, phdn lap, Chlorella sp.1 and sp.2 can be used as potential agents for management

vi tao, xur Iy nudc thai of nitrate and phosphate in domestic wastewater in the upcoming
experiments.
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phosphate, wastewater Nudc thdi sinh hoat thuong chita mot lugng [6m nitrate va phosphate c6

treatment thé gdy ra hién twong phii dwéng va 6 nhiém méi truong nwde. Vi tdo
thuong tich liy nitrogen va phosphorus dudi dang nitrate va phosphate
dé tao sinh khoi cho ching. Do vy, viéc chon ra dong tdo co kha nang
hdp thu hiéu qua nitrate va phosphate la can thiét dé lam co s cho cdc
nghién ciru vé xir 1y nwée thai. Nghién cieu dwoc thue hién nham khdo sat
khd ndng hdp thu nitrate va phosphate ciia 6 dong vi tdo dwgc phdn ldp
tir nguon nude thai sinh hoat. Trong 6 dong tdo dwoc phan ldp, 2 dong vi
tao la Chlorella sp.1 va Chlorella sp.2 c6 hiéu sudt hdp thu trén 90%
nitrate va 88% phosphate di dwoc tuyén chon. Hai dong tdo tiém ning
nay dwge tiép tuc nghién cieu xir Iy nitrate va phosphate trong nwée thai
sinh hoat & cdc thi nghiém tiép theo.

1. GIOI THIEU dang 12 mbi lo hang dau cua nudc ta néi riéng va

trén thé gidi noi chung. Nudce thai sinh hoat d6 thi
thudng chira cac lugng 16n nitrate (NO;3°), phosphate
(PO4+*), ammonia (NH3), rac hitu co va céc vi sinh

Cung v6i su bién doi khi hau va su nong 1én toan
cau, van dé 6 nhiém tir nudc thai sinh hoat da va
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vét gdy bénh nhu vi khuan, virus va céac loai giun ky
sinh. Nudc thai ndy duoc db vao cac song, kénh,
rach hang nam do tdc d6 d6 thi hoa gia ting. Piéu
nay da va dang dan dén tinh trang 6 nhiém va gy
pht dudng hoad ngudén nudc mit ¢ mic nghiém
trong. Nhiéu bién phap xir Iy nudc thai da duge ap
dung nhu: phuong phap xtr 1y co hoc, hoéa hoc, hoa
ly; phuong phap xir Iy sinh hoc bang vi khuén. Tuy
nhién, gan day tinh trang 6 nhiém ngudn nudc van
khong ngu’ng tang 1én do cac phuong phap xur 1y trén
chua co thé loai bo tri¢t dé, luong 16n nitrate,
phosphate v ammonia ton dong trong nudc thai,
sau d6 cac chat nay theo cac tuyén cong x4 truc tiép
ra moi trudng. Chinh vi thé, viéc nghién ciru dé tim
ra bién phap thich hop va c6 kha nang xtr 1y triét dé
céc ngudn nitrate, phosphate va ammonia, gop phan
xir 1y nudc thai sinh hoat d6 thi 1a v6 cling cép thiét.

Vi tao 1a nhoém vi sinh vét don bao hay da bao
kich thudc hién vi c6 kha ning quang hop nhu nhom
thuc vat & can. Ching c¢6 kha nang chuyen hoéa nang
lugng anh sang mdt troi thanh ngudn néng luong
hiru co dé tang trudng va phat trlen dong thoi san
sinh ra lugng 16n oxy cho khi quyén. Vi tao co gia
tri dinh dudng va ham luong protein cao, mot sd
chira cac chat béo va vitamin thiét yéu ma thuc vat
thong thuong khong co. Bac biét, vi tao tang truéng
va phat trién nhanh trong nudc thai do ching c6 kha
nang sir dung céc chat dinh dudng vo co nhu nitrate,
phosphate, mét s6 kim loai nang dé chuyén thanh
sinh khoi cho ching (Yang et al., 2017; Oyebamiji
etal., 2019).

O Viét Nam, cac cong bd vé kha ning xir ly
nitrate va phosphate cua vi tao tir nudc thai sinh hoat
rat it. Cac nghién ciru chu yéu tap trung vao kha
nang xu 1y nitrate va phosphate tir nu6e thai cua mot
sO loai thuc vat nhu triu ba, sen, sing (Nguyén Thi
Kim Ngan & Pham Thi My Tram, 2017), va beo tai
chudt (Nguyén Minh Tri va Tr.'?m Thi Bich Ngoc,
2015)... Tran Chéan Bic va ctv. (2015) da ching
minh kha nang sir dung cac chat dinh dudng dam va
lan cua vi tdo Chlorella sp. tr nude thai cua ao nudi
¢4 tra dé tao sinh khdi cho chiing.

Trén thé gi6i, viéc nudi cay tao dé xu 1y nitrate
va phosphate tuy la mét img dung khong méi nhu’ng
van dang nhan rat nhiéu sy quan tdm va ngay cang
dugc nghién ciru rong rdi. Dién hinh 13 tao lyc don
bao Chlorella vulgaris c6 kha nang loai 50% lugng
nitrogen sau 48 gio, lam tang tong sinh khoi ciia tao
nay 1én dang ké (Kim et al., 2010). Mot nghién ctru
khac cho thy tao luc don bao Scenedesmus obliquus
c6 kha nang str dung 155 mg nitrogen tong s6 va 4
mg phosphorus tong s6 tir nude thai chan nudi heo
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dé tao ra 1 g trong lugng kho cua tao, gitp ting san
luong lipid 0,13 mg/L sinh khéi tao (Ji et al., 2013).
Ahmad et al. (2012) da ching minh hdn hop tao c6
kha nang xt Iy 97% nitrate, 93% phosphate, 34%
sulphate va 41% chloride tir nguon nuée thai do thi.
Theo McGaughy et al. (2019), Chlorella sp. c6 thé
giup loai bé 99% ammonia tir nudc thai.

Mic du nhiéu loai tao dugc biét c6 kha ning xir
ly nitrate va phosphate, nhung hi¢u qua xu ly phu
thudc vao ting dong tao. C6 nhitng dong tdo thich
nghi va hap thu tot ca nitrate va phosphate, c6 nhiing
dong chi hip thu tét nitrate ma khong hip thu
phosphate va nguogc lai. Do do, dé tai nay tap trung
nghién ctru kha nang hap thu nitrate va phosphate
cua cac dong tdo dugc phan ldp tr nudc thai sinh
hoat, tir d6 tim ra dong tao hdp thu nitrate va
phosphate t6t nhit trong diéu kién phong thi
nghiém. Két qua ciia dé tai s& lam co sé cho cac
nghién ciru xu ly nitrate va phosphate trong cac
ngudn nudc thai.

2. PHUONG PHAP NGHIEN CcUU
2.1. Thu miu nwéc thai

Mau nudc thai sinh hoat dugc thu vao budi sang
tai 3 dia diém trén dia ban quén Ninh Kleu thanh
phé Can Tho: diu ngudn va cubi ngudn cia kénh
Mac Thién Tich, rach Tham Tuéng va trudc cong
Khoa Khoa hoc Ty Nhién, Truong Pai hoc Can
Tho. Tai mbi diém & ddu va cudi ngudn, khoang 2 L
nude miat dugc thu bang ludi phiéu sinh thyc vat voi
kich thudc 16 25 pm. Tai cac diém thu mau, nhiét do
va pH dugc do bang may pH HM-31P, DO (oxy hoa
tan — dissolved oxygen) duoc do bang may DO-3IP,
va TDS (tong cht ran hoa tan — total dissolved
solids) bang may EC Mi306.

Nude thai duge mang ngay vé phong thi nghiém
va duoc loc qua glay loc c6 kich thuéc 16 3 - 7 um.
Sau d6, rira miéng gidy loc va thu phan nuéc da ria
dé phan lap vi tao trén moi truong WC (Wight’s
Cryptophytes) (Guillard & Lorenzen, 1972).

2.2. Phéan lap va dinh danh cic dong vi tio
thu tir nwée thai sinh hoat

2.2.1. Phan lgp vi tdo trén moi truong WC dac

Trong ti cdy vo tring, nho 1 giot nudc di thu
dugc khi rira gidy loc 1én méi truong WC dic. Dung
que cdy da khir tring trai giot nudc co chua céc té
bao tao trén bé mit thach thanh nhiéu dudng zic-zac
dé phan tan cac dong tao.

Sau khi céy, cac dia thach dugc dit trong phong
nudi cdy tao vdi nhiét d6 12 22°C va chu ky sang: t6i
l1a 12:12 gio. Sau khoang 3 — 4 ngay, trén mat dia
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thach xuét hién cac khudn lac mau xanh luc. Sau 1
tuan, chon timg khuan lac riéng biét dé cay chuyén
sang moi trudng ddc moi bang phuong phap cay ria
dé tach rong timg .dong vi tao. Qua trinh cay ria nay
duorc 1ap lai vai 1an cho dén khi cac khuén lac trén
mdi dia cdy c6 hinh dang dong nhat.

2.2.2. Kiém tra khd nang phat trién va do thudn
cua cac dong vi tdo trong méi truong WC
long

Ket thiic qua trinh phan 1ap tao bang phuong

phap cay ria trén moi trudng dic, cac dia c6 khuan
lac dong nhat duoc chon va nudi trong moi truong
long dé xac dinh su phat trién tao sinh khdi cua vi
tao. Trong t ciy vo trung, 1 khuan lac ciia mdi dia
dugc ciy vao 50 mL méi truong long trong binh
thay tinh 100 mL. Binh chira tdo dugc dat trén may
khudy c6 suc khi & diéu kién nhiét do phong 22°C
v6i chu ky sang:t6i 1a 12:12 gid. Sinh khdi tao sau
10 ngay nudi ciy duoc ghi nhan bang cach do gia tri
OD cua ¢ budc song 650 nm.

2.2.3. Nhan dién vi tao hién dién trong mai binh
nudi cdy

Céc dong tao sau khi da cay chuyén trong méi

truong 10ng duge quan sat dudi kinh hién vi dé kiém
tra d6 thuan va ghi nhan céc ddc diém hinh thai & do
phong dai 1000 1an lam co s& cho viée dinh danh
dua vao cac tai li¢u cua Bourrelly and Heim (1966),
Pham Hoang Ho (1969) va Nguyén Vin Tuyén
(2003).

2.3. Xay dung dwong chuin nitrate va

phosphate

Nong do nitrate va phosphate cua mAau nudc thai,
mau thi nghiém va chét chuan duoc xac dinh dua
vao bo Kit Sera (Dtrc). Chat chuén dugc sir dung dé
xay dung duong chuan 1a KNOs 1000 mg/L (8 ndng
do tir 0 dén 200 mg/L) va KH2POs mg/L (12 ndng
d6 tir 0 &én 9 mg/L). M&i ndng do duoc lap lai 3
lan. Mbi ndng d6 dugc chuan bi 10 mL trong dng
nghiém 10 mL c6 nip day. Cac dng nghiém chira
nitrate chuan dugc pha loang 5 lan va khong pha
lodng ddi v6i phosphate chuan sau khi d thir bang

HS% =100 -
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bo kit Sera. Cac ndng do khac nhau ciia nitrate chuan
cho mau tur vang dén d6 dam. Cac néng do khac
nhau cua phosphate cho mau tir khong mau, xanh
nhat dén xanh duong dam. Mat d6 quang OD
(optical density) cua nitrate va phosphate lan lugt
dugc do & budc song 430 nm va 750 nm bang may
do quang phd SoftMax Pro 7 Software.

2.4. Khio sat khi ning hap thu nitrate va
phosphate cta cic dong tdo phan lap

Céc dong tao thuan c6 kha ning phat trién tot
trong moi truong WC long duge khao sat kha nang
hép thu nitrate va phosphate trong diéu kién phong
thi nghiém. Thi nghiém dugc bd tri theo kiéu hoan
toan ngau nhién 1 nhan t6 (cac dong tao) véi sb
nghiém thire 12 s6 dong tao. Thi nghiém duogc lap lai
3 lan.

Céc dong vi tao sau khi nudi cay 8 ngay duoc do
mat d6 quang OD & bude song 650 nm va diéu chinh
OD bang nhau ¢ cac dong vi tao trude khi tién hanh
thi nghiém.

MB&i lo thi nghiém dugc chuén bi nhu sau: 20 mL
vi tdo dugc cho vao lo thuy tinh thé tich 100 mL, sau
d6 bo sung 80 mL moi trudng WC ¢6 chira 62,01
mg/L nitrate (tr mudi NaNOs) va 4,8 mg/L
phosphate (tr mudi K2HPO4). Nhur vy, trong 100
mL moi trudng, nf)ng do nitrate va phosphate ban
dau dugc sir dung lan luot 12 49,61 mg/L va 3, ,848
mg/L. OD ban dau cua timg dong tao trong mdi lo
thi nghiém la khoang 0,075 + 0,005.

Céc lo thi nghiém dugc suc khi va dugc dat ¢
diéu kién nhiét 6 22°C, ché 46 sang:tdi 1a 12:12 gid,
va cuong do anh sang la 3000 lux. Céc chi tiéu theo
ddi dugc ghi nhan sau 2 tuan nudi ciy, gdm: (1) sinh
khéi tao duge xac dinh thong qua viéc do OD cua
tung dong vi tdo va (2) nong dd nitrate va phosphate
con lai duoc xac dinh dya trén duong chuan da duge
xdy dung & muc 2.3.

Hiéu suét hap thu nitrate va phosphate dugc tinh
theo cong thirc nhu sau:

Nong do nitrate hoic phosphate con lai x 100

Nong do nitrate hoic phosphate ban dau

2.5. Xir Iy s6 liéu

Gia tri OD, n6ng dd va hiéu suat hép thu
nitrate/phosphate cua tao duoc xir 1y thong ké bang
phan mém Minitab version 16. So sanh cac cip gia
tri trung binh OD vi tdo, néng dd/hiéu suat hép thu
nitrate/phosphate dwa vao kiém dinh Tukey.

3. KET QUA VA THAO LUAN
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3.1. Phéan lap va dinh danh cic dong vi tio
thu tir nuée thai sinh hoat

Muoi hai dong vi tao xuét hién trén moéi truong
WC dac da duge phén lap, trong do 6 dong phat trién
t6t trén moéi truong WC long (Hinh 2). Theo
Richmon (2004), phuong phap cdy ria khong chi
thich hop cho viéc phan 1ap vi khuan don dong, ma
con c6 hiéu qua trong viéc phan lap tdo don dong.
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Qua viéc kiém tra trén kinh hjén Vi, cac d(‘){lg tao
dugc phan 1dp dcu dat d6 thuan va khong lan cac
dong vi tao khéac (Hinh 1).

Két qua & Bang 1 cho thay 12 don dong vi tao
hién dién ¢ c4c dia diém thu mau khac nhau da dugc
phén 1dp va dinh danh. Trong d6, 11 dong vi tdo
thuéc nganh tao luc (Chlorophyta) va 1 dong
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Arthrospira sp. thudc nganh Tao lam (Cyanophyta).
Céc dong tao nay hién dién trong nude thai co dicu
kién pH 7, nhiét d¢ dao dong tu 27 - 33°C, lugng
oxy hoa tan 1,2 - 3,8 mg/L, va tong chét ran hoa tan
dat 102 - 207 mg/L. Theo Nguyén Lan Diing (2006),
céc yéu t6 moi truong nay déu thich hop cho su ton
tai va phat trién ctia hau hét cac dong vi tao.

C

.D.

o,
(O

Hinh 1. MQt s6 dong tao dai dién d3 dwgc phan lap tir nwée thai sinh hoat

A: Chlamydomonas sp., B: Scenedesmus obliquus, C: Chlorella sp.1, D: Chlorella sp.2, E: Chlorella sp.3, F: Chlorella

sp.4, G: Arthrospira sp., H: Actinastrum sp.

Bing 1. Mudi hai dong vi tao dwgc phén 1ap va mdt s6 chi s6 nwrée thai sinh hoat tai 3 dia diém thu miu

Pia diém Vi tao Nhiét d6 (°C) pH DO (mg/L) TDS (mg/L)
Dau ngudn Chlamydomonas sp.
MTT Scenedesmus sp. 1 29,9+0,28 7,18 40,01 1,27 +0,04 144 +8,49
Cudi neudn Chlorella sp. 1
g Actinastrum sp. 33,5+0,42  7,32+0,13 1,75 £0,06 102 +6,36
MTT .
Pediastrum sp.
Pau nguon TT ~ Chlorella sp. 2 33,840,49 7,23 £0,08 1,30 £2,11 112 +2,83
Cudinguén  Scenedesmus obliquus 30,3 40,57  7,240,14 1,42 40,1 109 +4,95
TT Bracteacoccus sp.
Piu neudn Chlorella sp. 3
g Scenedesmus sp. 2 27,5+0,64 7,14 £0,25 1,39 £0,12 207 £3,54
KHTN .
Arthrospira sp.
Cubi nguon Chlorella sp. 4
KHTN Arthrospira sp. 27,94£0,35 7,21 £0,21 3,79 +0,16 155 42,12

MTT: Mac Thién Tich, TT: rach Tham Tuong, KHTN: rach phia truéc Khoa Khoa hoc Tu nhién

Hinh 2 cho thdy khi chuyén tir méi truong WC
dic sang long, chi c6 6/12 dong vi tao phat trién tot
trong mdi trudng WC 16ng sau 10 ngdy nudi cdy.
Gia tri ODegsonm cua cac dong tdo Chlamydomonas
sp., 4 dong Chlorella ssp. va Scenedesmus obliquus
cao, khac biét c6 y nghia thong ké so vdi 6 dong tao
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con lai (p<0,001). Piéu nay pht hop véi nhan dinh
ciia Guillard and Lorenzen (1972) ring mic du
thanh phan dinh dudng trong méi trudng WC thich
hop cho viéc nudi cdy hau hét cac dong vi tao thudc
nganh Tao lyc, nhung ting dong khac nhau thi s&
phat trién v6i mat s6 khac nhau trén cing mot moi
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truong. Bén canh d6, mot két qua hoan toan phu hop
1a tao lam Arthrospira sp. phét trién kém trén cac
moi truong dinh dudng khéac tror moi truong chon
loc thich hgp (moi truong Zarrouk) danh riéng cho
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dong tao lam nay (Dineshkumar et al., 2016). Do do,
6 dong vi tao phat trién tét nhat nay dugc chon dé
khao sat kha nang hap thu nitrate va phosphate trong
mdi truong WC.

~

0.7 4
0.6
0.5+
0.4+
0.3 -
0.2

I3

Sinh Kkhoi vi tiao (OD 650nm

0.1+

Hinh 2. Sinh khéi 12 dong vi tdo khi dwgc nudi ciy trong mdi truong WC

Cac ky tu trén cac cot gi(fng nhau thé hién ham lwgng nitrate trung binh khdc biét khéng y nghia thong ké. Cdc thanh

trén dau cot 1a thanh sai s6 chudn.
3.2. Két qua xdy dung duwong chuin

Viéc xac dinh ndng do nitrate va phosphate dua
vao phuong phdp so mau sir dung b kit Sera cta
Duc. Bo kit ndy co thé sir dung hiéu qua théng qua
viéc do gia tri OD cua céc dung dich chuan sau phan
ung tao mau gilia nitrate hodc phosphate vdi céac
thude thir trong bo kit. Tir do, dé tai da xay dung mot
quy trinh dinh lugng nitrate/phosphate don gian va
tiét kiém thoi gian so v6i phuong phap truyén thong
theo tiéu chuin Viét Nam (TCVN 6180-1996 cho
nitrate va TCVN 6202-2008 cho phosphate).

Noéng d9 nitrate va phosphate chuan dugc sir
dung dé xay dung dudng chuén lan luot tir 0 ¢én 200
mg/L va tir 0 &én 9 mg/L. Cac diy ndng d6 nay dugc
chon chu yéu dya vao ndng do nitrate va phosphate
tong hién dién trong nudc thai sinh hoat dwgc ghi
nhan boi Lé Hoang Viét (2003). Pbi voi dung dich
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chira nitrate, phtrc chat sau phan (g c6 mau tir vang
nhat (d6i v6i ndng do nitrate 0 mg/L) dén vang dam,
cam nhat, cam dam, dén do twong tng voi nong do
nitrate trong mau tir thip dén cao. Déi véi dung dich
chira phosphate, phtic cht sau phan ting c6 mau tir
khong xanh (d6i voi nong d phosphate 0 mg/L) dén
xanh duong nhat, dm va rat dam. O budc song 430
nm va 750 nm doi véi nitrate va phosphate cho két
qua OD cao nhat va tang tuyén tinh theo nong do
tang dan clia nitrate va phosphate. Két qua ¢ Hinh 3
va 4 cho thidy méi twong quan hdi quy tuyén tinh
chit ché gitra gid tri OD va ndng do nitrate/
phosphate chuan (R > 99%). Do d6, phuong trinh
dudng chudn nitrate/phosphate dugc dé nghi sir
dung dé dinh luong nitrate/phosphate dya vao gié tri
OD do dugc & cac mau thi nghiém.
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Hinh 3. Phuong trinh dwong chuin thé hi¢n mdi twong quan tuyén tinh giira OD va nong d¢ nitrate
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Hinh 4. Phuong trinh dwong chuin cho mdi twong quan tuyén tinh giira OD va nong do phosphate

3.3. Khi niing hip thu nitrate va phosphate

cuia cac dong vi tio da phan lap

Thi nghiém nham muc dich tuyén chon dong vi
tao ban dia phan 1ap tir nguon nudc thai cé hidu qua
hap thu nitrate va phosphate tot nhat. Két qua nghién
ctru cho thay ham lugng nitrate con lai trong moi
truong nubi cdy cac dong vi tao déu thap hon so véi
nong d nitrate ban dau (Hinh 5). Trong d6, dong vi
tao hap thu nitrate t6t nhat 1a Chlorella sp.1 va sp.2
v6i ham lugng nitrate thap nhét, khac biét c6 y nghia
théng ké so voi cac dong vi tdo con lai, trir Chlorella
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sp.3 (khac biét khong co y nghia thong ké). Mic du
cung mot gidng Chlorella, nhung Chlorella sp.4 hap
thu khong hiéu qua lugng nitrate trong moi trudng,
ndng do nitrate con lai kha cao va khac biét khong ¥
nghia so v6i ndng do nitrate ban dau va so véi 2
dong con lai 1a Chlamydomonas sp. va S. obliquus.
Cac két qua nay chimng t6 nitrogen la mét trong cac
yéu tb dinh dudng can thiét cho sy ting truong va
phat trién ctia tio. Hau hét cac loai tao déu ¢ thé
hép thu nitrogen dudi dang NOs™ trén mang té bao
(Graham, 2000). Tao sir dung nitrogen dé bién
dudng tao amino acid, acid nucleic, chlorophyll va
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cac hop ,chét hitu co khac chira nito. Tuy nhién, do
nito chiém 1 — 10% trong luong khé cua t€ bao tao
va khong giong nhau ¢ cac loai (Pang Pinh Kim,
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1999) nén hiéu qua hdp thu nitrate phy thugc vao
tung loai tao (Taziki et al., 2015).
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Hinh 5. Ham lrong nitrate con lai trong méi trudng nudi cdy 6 dong vi tio sau 14 ngay

Cadc ky tu trén cdc cot gio”'ng nhau thé hién ham lwong nitrate trung binh khdc biét khéng ¥ nghia thong ké. Cdc thanh

trén dau cot la thanh sai s6 chuan.

Bén canh nitrate, orthophosphate PO4* cling 1a
mdt trong nhitng nhén té chinh dwoc tio s dung
trong qua trinh chuyén hoé ning luong dé téng hop
acid nucleic va céc thanh phin khac tao thanh sinh
khéi cho tao. Gidng nhu nitrate, phosphate ciing 1a
yéu t6 gi6i han sinh truéng cia tao. Thiéu mot trong
cac hop chét nay, tao sinh truéng va phat trién chdm
tao sinh khéi rat thip (Bougaran et al., 2010). Két
qua nghién ciru cho thiy ham lugng phosphate con
lai trong méi trudng cy tao ciing giam so v6i ham
luong ban du chg vao méi truong (Hinh 6). Didu

nay chung to cac dong vi tdo da sir dung phosphate
trong qué trinh bién dudng cua chung. Tuy nhién,
két qua ciing cho thdy viéc hap thu phosphate ciing
¢6 hi€u qua khac nhau ¢ cac dong vi tao. Trong do,
2 dong Chlorella sp.1 va sp.2 c¢6 kha ning hip thu
phosphate tét hon, khac biét c6 y nghia thong ké so
v6i cac dong con lai. Nghién curu ciia Rasoul-Amini
et al. (2014) cling chung minh kha nang xu ly
phosphate trong nudc thai cling phu thudc vao dong
vi tao.
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Hinh 6. Haim lirgng phosphate con lai trong méi truomg nudi cy vi tdo sau 14 ngay

Cadc ky tu trén cdc cot gio”'ng nhau thé hién ham lwong nitrate trung binh khdc biét khéng ¥ nghia thong ké. Cdc thanh

trén dau cot la thanh sai s6 chuan.
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Theo L& Hoang Vi€t (2003), ham luong nitrate
va phosphate tong sb co trong nudc thai sinh hoat
lan lugt ndm trong khodng 20 - 85 mg/L va 4 — 15
mg/L. Theo quy chuan ky thuat qudc gia vé chat
luong nudc mat QCVN 08-MT:2015 do Bo Tai
Nguyén Méi Truong quy dinh, ham lugng nitrate va
phosphate cho phép lan lugt 1a 50 mg/L va 4 - 6
mg/L. Do do, dé tai chon néng d6 ban dau cua nitrate
1a khoang 50 mg/L va ciia phosphate xap xi 4 mg/L.
Sau khi nudi ciy tao 14 ngay, Chlorella sp.1 va sp.2
da xu Iy duoc trén 90% lugng nitrate va 88% lugng
phosphate trong moi truong (Bang 2). Nhu vay, hai
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dong vi tdo Chlorella sp.1 va sp.2 nay c6 kha nang
xir 1y nitrate va phosphate dat quy chuan Viét Nam.
Hon nita, két qua ndy twong tw nhu két qua nghién
ctru ctia Tran Chan Bic (2013) rang ca nitrate va
phosphate dugc xur 1y hiéu qua (95% vai nitrate va
88,6% dbi v6i phosphate) khi Chlorella sp. duoc
nudi trong nudc ao ca tra. Do do, két qua nay co thé
dé nghi hai dong tao Chlorella sp.1 va sp.2 phan 1ap
tir nuwdc thai sinh hoat c6 tiém ning trong viée xtr 1y
nitrate va phosphate trong nudc thai ¢ cac nghién
ctru tiép theo.

Bing 2. Hiéu xuit xir Iy nitrate va phosphate trong méi trudng nudi ciy 6 dong vi tao dwgc phan lap tir

nwéc thai

Dong vi tio

Hiéu suat hap thu nitrate (%)

Hiéu suit hap thu phosphate (%)

Chlamydomonas sp. 21,3+£16,5 B 124+56 B
Chlorella sp.1 92,1+3,6 A 88,5+34 A
Chlorella sp.2 942+48 A 88,1+2,9 A
Chlorella sp.3 16,5+9,6 B 89+74 B
Chlorella sp.4 66,1 £20,3 A 18+74 B
Scenedesmus obliquus 18,6+16,5 B 17,5+104 B

Céc ky tw giong nhau trong cing 1 cét thé hién hiéu sudt trung binh khéc biét khong y nghia thong ké giita cdc dong vi

tdao

Sinh khdi cac dong vi tao ting 1én sau 14 ngay
nudi cay véi gid tri ODesonm trung binh tang dang ké
tir 0,075 dén 1,5; trong d6 gia tri OD cao nhét dbi
véi dong vi tdo Chlorella sp.2 (Hinh 7). Theo sau
Chlorella sp.2, Chlorella sp.1 ciing dat sinh kh6i
cao (OD = 1,2), khac biét ¥ nghia thong ké so véi
sinh khdi cua cac dong tao con lai (p<0,001). Két

qué nay cho thay viéc str dung nitrogen trong nitrate
va phosphorus trong phosphate hiéu qua ctia 2 dong
Chlorella sp.1 va sp.2 da giup ting sinh khdi dang
ké cua tao. Nghién ciru nay da cho két qua tuong tu
nghién ctu trude day la tao hap thu tot nitrate va
phosphate s& chuyén héa thanh sinh khéi cho ching
(Trﬁn Chén Bic, 2013; Rasoul-Amini et al., 2014).

’é\ 2.0 4 A
S 1t
8
1.5+
= A
o -
N
= 1.0
=
[ BC 2
= T i
S 0.5 BC BC
P
|
= 3
w 0 0 T T T T T T T
§§ %QQ ;-.Q'\ ‘—Q'» QQA’ %Qb‘ 5 \Q&
R & > > > > »
e & S S & & S
S & & & & o
R > ~» > > E:
o C C - C
Os> Vi tao
Hinh 7. Gia tri OD ciia 6 dong vi tio sau 14 ngay nudi ciy
4. KET LUAN Kiéu, thanh pho Can Tho da dugc dinh danh dua vao

Tom lai, 12 dong vi tao duoc phén lép tir cac
nguon nudc thai sinh hoat trén dia ban quan Ninh
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dac diém hinh thai. Sau trong 12 dong vi tao duge
phén 1ap phat trién tot trong mdi truong WC long.
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Nguyén Minh tri & Trén Thi Bich Ngoc. (2015).
Kha néng xtr ly céc tdc nhan gay phti dudng moi
trudng nude cua Beo tai chudt (Salvinia
cucullata). Hoi nghi khoa hoc toan quéc v& sinh
thai va tai nguyén thye vat lan thir 6, 1749-1755.

Nguyén Thi Kim Ngan & Pham Thi M§ Tram.

Trong do, 2 dong tao cho hi¢u suét xu ly ca nitrate
(trén 90%) va phosphate (88%) t6t nhat 1a Chlorella
sp.1 vasp.2. Két qua nghién clru dé nghi str dung 2
dong tao tiém ning nay dé xir 1y nitrate va phosphate
¢6 trong nudc thai sinh hoat & cac thi nghiém tiép

theo.
. ) (2017). Nghién ctru kha nang xu ly nude thai
LOI CAM TA sinh hoat ctia mot so loai thuc vat. Tap chi Dai

Nhom tac gia chan thanh cam on Truong Dai

hoc Can Tho d4 hd tro tai chinh cho nghién ciru nay.
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