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TOM TAT

Vi tdo dugc nhiéu nghién ctu chiing minh [a hiéu qué cao trong viéc loai bo cac chat COD, BODs, SS, TN va TP trong nudc thai, tong hap sinh khi giau lipid,
protein, chat mau, chat c6 hoat tinh sinh hoc, d6ng thdi tao ra oxy trong qua trinh sinh truéng. Cac chat thi cap nay, dac biét la lipid la nquyén liéu cho qua trinh
t6ng hap nhién liéu. Tuy nhién, ndng suat tdo ctia cdng nghé tap dudng thudng |a thap trong diéu kién nhiét d thép va dnh sang yéu. Do vay, viéc nghién ciu st
dung cac ching vi tao thich nghi véi nhiét do thap va dnh sang yéu ma van dam bao tang trudng tot |a rat quan trong cho cdng nghé x Iy nudc thai do thi ding
vitdo. Nghién citu nay, st dung vi tdo Scenedesmus sp. d& x{ Iy nudc thai do thi trong dudi diéu kién anh sang yéu trong phong thi nghiém (1100 - 2000lux), dong
thi thir nghiém nudi tao trong nudc thai & ngoai tri va danh gia su on dinh trong sinh trudng, phat trién va hiéu sudt loai bo chét 6 nhiém. Két qua cho thdy
tang trudng cla Scenedesmus sp. trong diéu kién cudng do dnh sang 2000lux la 1,22g/L cao hon so vdi 1,05g/L trong diéu kién cudng dg anh sang 1100lux. Tao
dugc nudi trong nudc thai & ngoai troi dudi diéu kién dnh sang 2500 - 3600lux, nhiét do 22,5 - 26°C déu phat trién t6t va cho sinh khoi dat trén 1,25¢/L véi hiéu
sudt xtt Iy cac chdt 6 nhiém COD, NH,*, NOs, PO,* dat tuong ting 87,91; 99,89; 53,66 va 99,32%. Nudc thai d thi sau xi Iy dat tiéu chudn xa thai cot A ctia QCVN
14:2008 /BTNMT sau 12 ngay thi nghiém. Ham lugng lipid téng ctia sinh khéi Scenedesmus sp. dat trén 22,8%, vdi thanh phan axit béo chd yéu dugc phan tich la
myristic acid (C14:0) (1,27%), pentadecylic acid (C15:0) (0,42%), palmitic acid (C16:0) (34,17%), palmitoleic acid (C16:1n7) (0,73%), hexadecadienoic acid
(€16:2) (1,87%), hexadecatrienoicacid (C16:3n4) (2,63%), heptadecanoic acid (C17:0) (2,84%), stearic acid (C18:0) (0,38%), oleic acid (C18:1n9) (20,33%),
vaccenic acid (C18:1n7) (0,51%), linoleic acid (C18:2n6) (9,45%), a-linolenic acid (C18:3n3) (15,82%), y-linolenic acid C18:3n6 (4,25%), paullinic acid (C20:1)
(0,45%), eicosapentaenoic acid (C20:5n3) (1,74%). D dai chudi cacbon cla axit béo chiém uu thé 1a (14-C20, rét Iy tudng cho tong hop nhién liéu sinh hoc hang
khdng bén viing tao ra hydrocacbon cd mach dai (8-C16.

Tir khod: Anh sdng yéu, nuéc thdi do thi, lipid, Scenedesmus sp., sinh khdi, tap duéng.

ABSTRACT

Microalgae have been proven by many studies to be highly effective in removing COD, BODs, SS, TN and TP in wastewater under their mixotrophic growth,
synthesizing biomass rich in lipids, proteins, pigments, bioactive substances, and producing oxygen during their growth. These secondary substances, especially
lipids, are raw materials for fuel synthesis. However, the algal productivity of mixotrophic cultivation is often low under low temperature and low light conditions.
Therefore, the study of using microalgae strains that adapt to low temperature and low light while still ensuring good growth is very important for municipal
wastewater treatment using microalgae. This study used a Scenedesmus sp. to treat municipal wastewater under low light intensities of 1100 - 2000lux in the
laboratory and variable light conditions under outdoor conditions. The results showed that biomass production of Scenedesmus sp. under light intensity of 2000lux
was 1.22g/L, higher than 1.05g/L measured for light intensity of 1100lux. The Scenedesmus sp. grown in wastewater under outdoor conditions of 2500 - 36001ux,
temperature of 22.5 - 26°C achieved dry biomass of over 1.25g/L with the treatment efficiency of COD, NH,*, NO57, PO, pollutants reaching 87.91, 99.89, 53.66,
and 99.32% respectively. The wastewater effluent from Scenedesmus sp.-based treatment met the discharge standards of column A of QCVN 14:2008 / BTNMT
after 12 days of experiment. The total lipid content of Scenedesmus sp. biomass reached over 22.8%, with the main fatty acid components analyzed being myristic
acid (C14:0) (1.27%), pentadecylic acid (C15:0) (0.42%), palmitic acid (C16:0) (34.17%), palmitoleic acid (C16:1n7) (0.73%), hexadecadienoic acid (C16:2)
(1.87%), hexadecatrienoicacid (C16:3n4) (2.63%), heptadecanoic acid (C17:0) (2.84%), stearic acid (C18:0) (0.38%), oleic acid (C18:1n9) (20.33%), vaccenic acid
(C18:1n7) (0.51%), linoleic acid (C18:2n6) (9.45%), a-linolenic acid (C18:3n3) (15.82%), y-linolenic acid (18:3n6 (4.25%), paullinic acid (C20:1) (0.45%),

Vol. 61 - No. 5B (May 2025) HaUl Journal of Science and Technology | 401



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

eicosapentaenoic acid (C20:5n3) (1.74%). The carbon chain length of the predominant fatty acids is (14-C20, which is ideal for the synthesis of sustainable

aviation biofuels which is mainly contained long-chain hydrocarbons of (8-C16.

Keywords: Low-light, municipal wastewater, lipid, Scenedesmus sp., biomass, mixotrophic.
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1. MG PAU

Viét Nam dang phai d6i mat v6i anh hudng ndang né
clia bién d6i khi hau toan ciu. Theo Ngan hang thé gidi
tai Viét Nam, néu khéng cé cac bién phap thich ing va
gidm thiéu thich hgp, uéc tinh bién déi khi hau sé khién
Viét Nam thiét hai khoang 12% dén 14,5% GDP/nam vao
nam 2050 va c6 thé khién mét triéu ngudi roi vao canh
nghéo cling cuc vao nam 2030 [1]. V& van dé moi trudng
quéc gia, Viét Nam thai ra han 7,5 triéu m? nudc thai moi
ngay, nhung toan hé théng xt ly quéc gia méi chi dat 13
- 15% t6ng lugng thai. Nudc thai sinh hoat chira cac chat
chli yéu gém cacbon hitu co (200 - 1500mg/L), nito (20 -
70mg/L), photpho (4 - 12mg/L). Trong khi d¢, Viét Nam
chd yéu ap dung céng nghé bun hoat tinh dé x{ ly, dan
t6i tao ra mét lugng bun khéng 16 1a sdn pham thi cap
lam tang thém dién tich chia va 6 nhiém thu cap, trong
d6 chi c6 4% téng bun thai dugc xu ly an toan.

Gan day vi tdo nhan dugc su quan tam I6n clia cac nha
nghién ctu trén thé gidi vi hiéu qua cao trong viéc loai bo
cacbon hiiu co (COD), N, P, kim loai nang tuir cac nguén
nudc thai doé thi, néng nghiép, cong nghiép. Mat khac, vi
tdo quang dudng c6 thé tiéu thu COD mét cach hiéu qua,
vGi lugng 1,8 tan dé téng hop 1 tan sinh khoi. Mét s6 vi
tado tap dudng st dung chat hitu ca COD, N, P lam dinh
dudng dé phat trién sinh khéi, chia cac chat nhu chat béo
(lipit), carbohydrates, proteins, pigments, trong d6 chat
béo dugc chiét tach va dung lam nguyén liéu cho qua
trinh san xuat biodiesel, hoac biojet fuels (nhién liéu sinh
hoc). Vi vay, sir dung nudc thai dé san xuat sinh khoi sé
giam dugc chi phi vé nudc va héa chat, gidm gia thanh
san xuat sinh khéi, dong thoi xu ly cac chat 6 nhiém trong
nudc thai, va phu hgp véi xu huéng nghién ciiu cac cong
nghé bén viing cho san xuat nhién liéu sinh hoc.
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Scenedesmus sp. la mét ho thudc tdo luc, cling dugc
nghién ctu rong rai trong xur ly nudce thai. Téc do loai bd
chat 6 nhiém clia Scenedesmus sp. dugc cong bo la kha
cao [2] nhung yéu cau ty 1& N/P cao dén 30:1 dé sinh
trudng va loai bé chat 6 nhiém ma khéng bi gidi han mot
trong hai dinh duéng [3-5]. Cac ching tdo da dugc dung
rong rai trong nghién ctu loai bo N, P, bao gom téo luc
Scenedesmus sp. [6-8], Scenedesmus sp. strain SD07 [9],
Scenedesmus sp. LX1 [10] déu dat dugc hiéu suat xu ly
COD, NH4*, TN and TP la 88 - 96%. Trong qua trinh phat
trién Scenedesmus sp. strain SDO7 tich 0y t&i 33% lipid so
vGi trong lugng kho clia sinh khoi [9].

Tuy nhién da s6 cac nghién clu déu céng bd nudi
Scenedesmus sp. trong nudc thai dudi diéu kién dnh sang
va nhiét do tuang doi gan vaéi ngudng gia tri t6i uu clia vi
tdo. it c6 nghién ctu Scenedesmus sp. duéi diéu kién anh
sang yéu va nhiét do thap. Do d6, muc tiéu cla nghién
clru nay la khao sat tang trudng va hiéu qua loai bo chat
6 nhiém bdi mét chiing Scenedesmus sp. phan lap ti nuéc
thai dudi diéu kién anh sang yéu 1100 - 2000lux va nhiét
d6 thap 23 - 25°C Sinh khoi Scenedesmus sp. sé dugc thu
hoach va danh gia ham lugng lipid téng va thanh phan
axit béo nham danh gia tiém nang lam nguyén liéu cho
téng hop hydrocarbon st dung trong nhién liéu hang
khong bén vimng.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguén tdo giéng

Tao giéng chling Scenedesmus sp. dugc phan lap va
tinh sach tir dat ruéng bsi Phong Cong nghé Héa sinh,
Vién Héa hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam, dugc nudi duy tri trong méi trudng BG-11 dudi diéu
kién anh sang 4500lux, nhiét d6 25°C trong binh tam giac
100mL.
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2.2. Nguén nudc thai sinh hoat

Nguén nudc thai sinh hoat dung cho nghién ctu dugc
lay truc ti€p tir cOng thai tai cau Yén Hoa, ndm trén nhanh
song T6 Lich di qua phudng Nghia Tan, Cau Giay, TP. Ha
NGi. Nudc thai dugc lay va dung trong can 20L va van
chuyén vé phong thi nghiém, sau d6 tién hanh tién x{ ly
bang vai loc dé€ loai bo rac, hat I Iting trudc khi tién hanh
cac thi nghiém.
2.3. Phuong phap nghién citu

2.3.1. Qui trinh nuéi tdo giéng Scenedesmus sp.

Hut 20mL tao Scenedesmus sp. gidng ti binh tam giac
100mL gidng cdy sang binh tam giac 250ml chdra 100ml
moi trudng BG-11, sau dé lac trén may lac (140
vong/phut) va nudi trong vong 1 tuan, chiéu sang lién tuc
24 gio/ngay, dudi nhiét d6 25°C. Giéng Scenedesmus sp.
dugc nudi nang cap lén thé tich 1000mL, 4000mL dat 3,5
x 10°TB/mL (tuong duong 1g/L) d€ nuéi trong cac hé vai
dung tich nudc thai tuong tng 5L va 50L.

2.3.2. Qui trinh nuéi tdo Scenedesmus sp. trong nuéc
thai

a) Nghién cttu anh huéng cua nudc thdi tiét trung va
khéng tiét tring ddi véi su sinh trudng va phat trién cia tdo
Scenedesmus sp. va hiéu sudt loai bé chdt 6 nhiém

¢ Nudi Scenedesmus sp. trong nudc thai tiét trung

Nudc thai sau loc dugc dong 3L vao chai thay tinh 5L
va tiét trung & 121°C trong 120 phut va dé ngudi xuéng
nhiét d6 phong. Cdy 1000mL tao gidng cay tiét trung
trong budng cay vi sinh vao trong binh thuy tinh chua
nudc thai tiét trung. Sau do lap cac dau 6ng silicon suc
khi, dau hat mau va dau thoat khi vao binh va dua vao
khoang nudi c6 trang thiét bi anh sang tir 2 dén LED, tao
cudng do anh sang 1100lux. Nhiét dé thi nghiém dao
déng trong khoang 23 - 26°C. Khi dugc suc tir may thoi
khi véi t6c d6 dugc diéu chinh qua van la 400mL/phut
(0,Tvvm).

e Nuoi Scenedesmus sp. trong nudc thadi khong tiét
trung
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Hinh 1. Binh phan ting nudi Scenedesmus sp. trong nudc thai sinh hoat tho
(khong tiét tring) (A), da dugc tiét trung (B) va nudi dudi diéu kién ngoai troi
(C), tao dugc thu hoach véi PACI (D-E)

D06i véi nudc thai khong tiét trung, sau khi loc thi dong
3L nudc thai dua vao binh nhua plastic 5L cla Viét Nhat,
réi cdy vao 1000mL tao gidng. Sau dé lap cac dau suc khi
silicon va trang bi dén LED tuong tu nhu nudi
Scenedesmus sp. trong nudc thai tiét trung.

b) Anh huéng ctia cudng @6 dnh sdng dén su'sinh truéng
va phdt trién cua tdo Scenedesmus sp. va hiéu sudt loai bé
cdc chdt 6 nhiém

Trong nghién ctiu nay, nudc thai dugc st dung la nudc
thai khong tiét trung, dugc loc qua gidy loc dé loai bd
nhling chat ran lo Itmg. Cac thong sé tang trudng cua tao,
thong s6 héa ly clia nudc va chat lugng nuéc dugce do va
phan tich nhu da trinh bay & muc a, phan 2.3.2. Tao dugc
nuoi & diéu kién anh sang nhu trong bang 1.

Bang 1. Diéu kién anh sang nudi tao Scenedesmus sp.

STT Cuong do anh Nhiétddo | Thaigian S6 dén
sang (lux) ‘0 (ngay) LED (6W)
1 1100 23-25 21 2
2 2000 23-25 21 4

¢) Nuéi tao ngoai troi

Thi nghiém nudi tdo ngoai trgi nham muc dich danh
gia muic do én dinh vé su sinh trudng, phat trién va kha
nang loai bd chat 6 nhiém cla vi tdo Scenedesmus sp.
trong diéu kién nhiét do, anh sang thay déi theo thdi tiét.
Thi nghiém dugc thuc hién trong bé nhua Plastics Viét
Nhat, cé dung tich 50L (LxWxH = 68,2x52%36,8cm) (No.
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5373, Viet Nhat Plastics Co., Ltd, Vietnam). Nudc thai lay vé
dugc loc qua vai loc va tién hanh suc khi véi 4 dau suc khi
tai 4 goc ca bé. Tao giéng dugc cdy 5L nuéi ti binh nhua
5L. Thi nghiém dugc thuc hién trong giai doan tU ngay
19/3/2025 dén ngay 02/4/2025. Cac théng sé hoa ly clia
nudc, su sinh trudng phat trién cda tdo va chat lugng x
ly nudc thai dugc do va phan tich giéng nhu cac thi
nghiém trén.
2.3.3. Quy trinh thu hoach tdo

Sau qua trinh nuéi, sinh khéi tdo Scenedesmus sp. sé
dugc thu hoach bang poly aluminium chloride (PACI) &
nong dé 0,1g/L bang phuong phap keo tu. Sinh khoi tdo
Scenedesmus sp. lang dudi ddy dugc thu va loc qua vai loc,
say lanh dén khai lugng khéng déi. Sinh khéi khé dugc
nghién thanh bot va bao quan trong chai nhua & dudi 4°C
dé phuc vu nghién ctu.

2.3.4. Phan tich su'tdng trudng ctia tdo

Phan tich su tang trudng cla tdo théng qua do do hap
thu quang clia tdo/nudc & budc sé6ng 680nm ta sé thu
dugc mat d6 quang OD khac nhau. Mat do quang ty 1é véi
nong dé sinh khéi. Do d6, quan hé tuyén tinh gitta mat do
quang va ndng do sinh khéi tao sé dugc xay dung. Sau do,
thong qua do mat dé quang, néng doé sinh khéi tao sé
dugc tinh chinh xac.

2.3.5. Phdn tich cdc chi tiéu nudc thai

e Xac dinh amoni (NH4*) bang phuong phap Nessler

e X4c dinh Nitrit (NO;) theo tiéu chudn Viét Nam
6178:1996 - Chat lugng nudc - Xac dinh nitrit - Phuong
phép tréc phé phan ti

e Xac dinh Nitrat theo TCVN 6180:1996 - Chat lugng
nuéc - Xac dinh Nitrat - Phuong phap trdc phé dung axit
sunfosalixylic

e Xac dinh phosphate bang axit Ascorbic

e Xac dinh nhu cau oxi héa hoc (COD) bang phuong
phap Kalidicromat

e Xac dinh BODs bang phuong phap pha lodang va cay
c6 bé sung allylthiourea.

2.3.6. Ddnh gid hiéu sudt xu ly nudc thdi bang tdo
Scenedesmus sp.

Hiéu sudt xr ly nudc thai dugc tinh theo cong thiic sau:

HO%) = 22— 100%

Co

Trong do:

Co.N6Nng d6 chi tiéu nudc thai ban dau (mg/L)

Ci: Néng do chi tiéu nudc thai do tai thai diém t (mg/L)
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Hiéu suat thu hoach tdo dugc tinh theo cong thic:

AO t
EThuhoach = —5 X 100%
0

Trong d6:

Ao: NOong d6 sinh khoi tao trong hon hgp tdo nudc
trudc khi thu hoach (mg/L)

Ac: Nong d6 sinh khoi tdo trong hon hop tao nudce sau
khi thu hoach (mg/L)

Vi néng d6 sinh khoi tao ty Ié vai dé hap thu quang
nén cong thuc trén dugc tinh theo cong thuc tuong
duaong sau:

Bt hoach = o 22t x 10096

u hoach ODO

Trong do:

ODo: Mat dé quang do ctia hon hgp tao nudc trudc khi
thu hoach

OD:: Mat d6 quang do ctia hén hgp tdo nudc sau khi
tdo lang

2.3.7. Phuong phdp xdc dinh lam luong lipid va
thanh phan lipid trong sinh khéi tdo

Téng lipids ctia Scenedesmus sp. dugc chiét bang hén
hop dung moéi methanol:dimethyl sulfoxide (DMSO) (9:1,
v/v) mét lan va tiép theo hon hgp dung moi hexane:ethyl
ether (1:1, v/v) hai lan sau d6 say kho bang N, va xac dinh
bang phuong phép trong luong. Téng lipids dan xuat
fatty acid methyl esters (FAME) cla Scenedesmus sp. dugc
tao ra bang phuong phéap chuyén vi truc ti€p dung hén
hgp chat xuc tac HCI/methanol (5% v/v) la xuc tac dong
thé, phén ing & 85°C trong thdi gian 1 gid [11].

Thanh phan cac acid béo cta lipids dan xuat FAME cua
Scenedesmus sp. dugc xac dinh trén may sac ky khi két
hop khéi phé (Agilent 7890B+5977A GC/MS, Agilent,
California, USA) va trang bi cét sac ky khi HP-88 (60m X
0,25mm x 0,2 um). Nhiét d6 ban dau ctia I la 50°C va duy
tri trong 2 phut, 16 dugc tang nhiét & téc dé 25°/phut dén
175°C va duy tri trong 5 phut, sau dé tang nhiét lan hai vai
téc do 7°C/phat dén 210°C va duy tri cho 2 phut, va cudi
cung la tang nhiét [én 230°C véi t6c d6 2°C. Nhiét do dau
bom mau dugc gitt & 250°C & ché do Split (20:1) cho mot
lugng mau TuL. Nhiét d6 aux 1a 250°C, EI 1a 230°C, MS
Quard la 150°C. Pha déng dung la khi Heli voi toc d6
mL/phut.

DPé dinh lugng FAME, may sédc ky khi Agilent 7890b
dugc trang bi c6t HP-5 column (30,0m x 0,32mm X
0,25um) va detector FID dugc dung. Nhiét do detector dat
la 280°C vdi t6c d6 pha dong Heli la 2,1mL/phut. Lugng
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mau bam la TuL. Nhiét d6 1o bat dau véi 50°C va tang 1én
175°C & t6c d6 25°C/phut, sau d6 tang [én 240°C & toc do
4 °C/phut va gil tai nhiét @6 d6 15 phat. Mau dugc pha
lodng dén hé sé pha loang thich hgp va thém vao 5uL
tridecanoic acid methyl ester (C13:0) (200ppm) lam chat
noi chuan dé dinh lugng cac acid con lai trong FAME. Ham
lugng FAME trong sinh khéi tdo dugc tinh bang lugng
FAME xac dinh trén may GC-FID trén mét don vi khoi
lugng sinh khoi.

3. KET QUA VA THAO LUAN

3.1. Anh huéng clia nuéc thai tiét tring va nudc thai
khéng tiét trung ddi véi su sinh trudng, phat trién va
hiéu suat loai bé chat 6 nhiém cua tdo Scenedesmus sp.

S6 liéu trén hinh 2A cho thay tdo Scenedesmus sp. c6
sinh trudng va phat trién tét trong nudc thai. Mat dé tao
nudi trong nudc thai tiét trung dat 1,2 cao han nudi trong
nudc thai tho, dat 1,0 sau 12 ngay nudi cdy. Nguyén nhan
la do nudGc thai tiét trung khdng con vi sinh vat canh tranh
thiic an véi tdo Scenedesmus sp. nén nguén dinh duéng
cung cap cho tao trong nudc thai tiét trung cao hon &
trong nudc thai tho, vi vay tdo trong nudc thai tiét trung
sé sinh trudng va phat trién manh mé hon.

Ham lugng COD trong nudc thai nudi tao déu giam
manh, nudc thai thé tir 140,177mg/L xubéng con
10,64mg/L, nudc thai tiét trung tir 182,1mg/l xudng con
24,2mg/L (hinh 2B). Ham lugng NH4* trong nudc thai thod
va nudc thai tiét trung giam xuéng con tuong tng la 0,05
mg/L va 1,24mg/L (hinh 2C). Ham lugng NO; va NOs™ sau
mét thai gian nudi cé hién tugng tang nhe, su bién dong
nay la do su phan hdy nguén nito hitu ca béi vi sinh vat
tra lai nitrat cho méi trudng, sau dé khi ndng dé tao trong
moi trudng tang thi ham lugng lai gidam xuéng do
Scenedesmus sp. tiéu thu (hinh 2D-E). Ham lugng PO.*
gidm xudng, trong nudc thai thé con 0,041mgP/L, nudc
thai tiét trung con 0,41mgP/L (hinh 2F). S8 liéu biéu thi &
hinh 2G cho thay pH ban dau cta nudc thai cé tinh kiém,
rat phu hop cho téo phat trién. Trong qua trinh nuoi tao,
pH c6 su thay d6i nhe. G nudc thai da tiét tring thi suthay
déi khong may dang ké, pH cé tang nhe rdi gidm xudng.
G nudc thai tho, pH ¢ su tang gidm ré rét hon. Trong qud
trinh suc khi, CO, trong khi quyén sé& hoa tan trong moi
truong nudi tdo theo phan tng (CO, + H,O - HCOs + HY)
nén pH cé su dao déng nhe.

Hiéu suat loai bd COD, NH,*va PO,> bdi Scenedesmus
sp. déu rat cao trén 86%. Tuy nhién trong nudc thai tho thi
hiéu suat loai bod cac chat 6 nhiém cao hon trong nuéc
thai tiét trung vai trén 92% (bang 2). Két qua nay cho thay,

Vol. 61 - No. 5B (May 2025)

dung hén hgp tao - vi sinh vat sé cho hiéu qua loai bo chat
6 nhiém trong nudc thai cao hon so véi chi diing vi tao.
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Bang 2. Hiéu sudt loai bd chét  nhiém bdi tao Scenedesmus sp. trong nudc
thai thd va nudc thai tiét tring
Nudc thai tiét tring Nudc thai tho
Gii ti Giatri | Hiéu Gii ti Giatri | Hiéu
Chi tiéu “| licthu | suat * | Nicthu | sudt
ban . | ban -
dau hoach | loai dsu hoach | loai b
tdo | b6 (%) tdo (%)
(0D (mg/L) 1821 | 242 | 86,71 | 140,17 | 10,64 | 924
NHs* (mg N/L) | 43,52 | 0,235 | 99,46 | 47,6 0,05 99,89

NOs (mgN /L)

NO; (mgN/L)

PO (g P/L)

357 | 049 8627 | 435 | 0,041 | 99,05

3.2. Anh huéng ctia anh sang déi véi su sinh trudng,

phat trién

va hiéu suat loai bé chat 6 nhiém cua tao

Scenedesmus sp.
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Hinh 3. Su bién ddi cac thdng s6 chat lugng nudic trong qua trinh nudi tao
Scenedesmus sp. trong hai diéu kién cung do anh sang khac nhau. (A) Mt do
quang, (B) COD, (C) NH,*, (D) NO, (E) NOs', (F) PO/*, (G) pH, (H) nhiét do

Thi nghiém tién hanh trong hai diéu kién anh sanh
khac nhau la sit dung anh sang ctia 2 dén chiéu va 4 dén
chiéu (dén LED). Trong hai diéu kién dnh sang khéac nhau,
kha nang sinh trudng, phat trién va hiéu suat loai b6 chat
6 nhiém cua tdo ciing sé khac nhau.

S6 liéu trén hinh 3A cho thdy dugc toc dé tang trudng
cla tdo Scenedesmus sp. trong hai diéu kién anh sang la
khac nhau. Téc d6 tang trudng clia tdo Scenedesmus sp.
trong diéu kién anh sang 4 dén LED (2000lux) cao hon so
véi trong diéu kién anh sang 2 dén (1100lux). G diéu kién
cudng do anh sdng 1100lux, mat d6 tao tang tir 0,127 1én
0,993. J diéu kién cuong d6 anh sang 1a 2000lux, mat do
tdo tang tir0,091 Ién 1,19Abs. Ham lugng COD trong diéu
kién anh sang 1100lux giam nhiéu hon so véi trong diéu
kién anh sang 2000lux (hinh 3B). Trong cac dé thi tiép
theo clia Hinh 3C-F ta thdy dugc kha nang lam gidm ham
lugng clia cac chat 6 nhiém cda tao nudi trong cudng do
anh séng 2000lux t6t hon so vai tdo nubi trong cudng do
anh sang 1100lux. Tuy vay, do nudi tdo & nudc thai & hai
lan lay khac nhau, ham lugng céc chat dinh duéng trong
nudc thai & hai lan nuéi ciing khac nhau, nén két luan vé
kha nang loai bé chat 6 nhiém & hai diéu kién anh sanh
trén van chua da suc thuyét phuc, can thém nhiéu thi
nghiém khac nita dé c6 két luan chinh xac hon.

Sé liéu hinh 3G cho ta thay su bién déi pH trong nudc
thai nudi & 2 dén va 4 dén déu kha 6n dinh, pH dao déng
tu 8- 9,7. Bay la méi trudng kiém kha thuan Igi cho vi tdo
sinh trudng va phat trién. Nhiét d6 nudi tdo dao dong tu
23 - 26,6 °C (hinh 3H), day clng la nhiét d6 thich hagp cho
su sinh trudng va phat trién cla tao.

Hiéu suat xt ly COD, NH4*, PO,* clia tdo trong hai diéu
kién anh sang déu kha cao (trén 80%). Hiéu suat xur ly cac
chat 6 nhiém cla tdo Scenedesmus sp. trong diéu kién
cudng do anh sang 2000lux hau nhu la cao han so véi
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trong diéu kién cudng do anh sang 1100lux. Ta c6 thé
budc dau két luan la & diéu kién cuong d6 anh sang AN ©
2000lux thi tdo Scenedesmus sp. cho hiéu qua xt ly nudc
thai cao hon so véi & diéu kién & cudng dé anh sang
1100lux (bang 3).

Bang 3. Hiéu suat loai bd chat 6 nhiém clia to Scenedesmus sp. trong nudc
thai & diéu kién anh sang khdc nhau

w
o
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N 02~
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Hinh 4A cho thay t8c d6 sinh trudng va phat trién clia
tdo Scenedesmus sp. & diéu kién ngoai trdi tuang déi 6n
dinh. T6c d6 trong hai ngay dau con cham do tdo chua
thich ng dugc diéu kién méi trudng. T ngay tha hai
sau khi da thich iing dugc thi téc dé sinh trudng cla tao
nhanh hon. Mat d6 quang do dugc cla tao trudc va sau
khi nuéi la 0,209 va 1,003. Ham lugng COD, NH,*, PO,*
trong nudc thai nudi tdo déu giam lién tuc va giam kha
nhanh (hinh 4B, C, D). Ham lugng nitrat va nitrit déu cé
sy tang nhe & may ngay nudi sau, nhung réi cling déu
gidam xudéng con kha thap (hinh 4D). Nhu vay, ta thay
rang, tuy & diéu kién ngoai trdi khong kiém soat dugc
cac yéu t6 anh hudng nhu nhiét do, cudng d6 anh sang
nhung vi tdo Scenedesmus sp. budc dau c6 kha nang
phat trién tét va cho hiéu qua xt ly cac chat 6 nhiém cao.
Diéu nay rat kha quan dé ung dung vao xu ly nudc thai
véi quy mé 16n han.

Hinh 4G biéu dién su thay déi pH clia nudc thai nudi
tdo ngoai troi. pH ban dau clia nudc thai cé tinh kiém, rat
phu hgp cho téo phat trién. Trong qua trinh nudi tao, pH
c6 su tang nhe 1én gan 9,5. Ta thdy nudc thai nudi ngoai
trdi c6 su thay déi pH kha giéng véi nudc thai nudi trong
phong thi nghiém.

Béng 4. Hiéu sudt x{ Iy cta vi tao Scenedesmus sp. 6 diéu kién ngoai troi
2500 - 3600lux, nhiét d6 22,5 - 26°C.

. Nu6c | Nuéc | Hieusust | QCVN
Chi tiéu v s . T, Pat
thai vao | thaira | loaibd (%) | csta | CotB
BOD (mg/L) 85,6 10,35 87,91 30 50 v
NHs*(mgN/L) | 32,6 0,036 99,89 5 10 v
NOs(mgN/L) | 0,041 0,019 - 30 50 v
PO (mgP/L) | 2,65 0,018 99,32 6 10 v
pH 7,96 8,52 - 59 | 59 | v

Ap dung QCVN 14:2008 /BTNMT dé kiém tra chat
lugng nudc thai sau xt ly vai chi tiéu trén, ta thay rang khi
Ung dung tdo Scenedesmus sp. dé x{ ly nudc thai sinh
hoat cho hiéu qua x{ ly cao déi véi cac chat 6 nhiém. Cu
thé hiéu qua xtr Iy amoni la 99,89%, dGi véi BOD 1a 87,91%
con d6i véi photphat 1a 99,32%. Nhu vay ta thay tdo nuoi
trong nudc thadi & ngoai moi trudng cho khd nang xu ly
cac chat 6 nhiém cao. Theo bang 4, nudc thai sau khi xtly
bang vi tdo Scenedesmus sp. dat tiéu chuan xa thai & cot A
doi véi BOD, NH4*, NOs, POs*. Nhu vay budc dau cua
nghién ctiu da thanh cédng v6i mé hinh thé tich 50L & diéu
kién ngoai trdi, tao tién dé dua mo hinh vao trong thuc té
véi quy mé I6n hon
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3.4. Ham lugng lipid va thanh phan axit béo cta sinh
khdi vi tdo Scenedesmus sp.

S6 liéu phan tich trong bang 5 cho thdy, ham lugng
lipid téng thé va dang FAME cla sinh khéi Scenedesmus
sp. dat 31,24 va 22,8%, véi thanh phan axit béo chl yéu
dugc phan tich la myristic acid (C14:0) (1,27%),
pentadecylic acid (C15:0) (0,42%), palmitic acid (C16:0)
(34,17%), palmitoleic acid (C16:1n7)  (0,73%),
hexadecadienoic acid (C16:2) (1,87%),
hexadecatrienoicacid (C16:3n4) (2,63%), heptadecanoic
acid (C17:0) (2,84%), stearic acid (C18:0) (0,38%), oleic acid
(C18:1n9) (20,33%), vaccenic acid (C18:1n7) (0,51%),
linoleic acid (C18:2n6) (9,45%), a-linolenic acid (C18:3n3)
(15,82%), y-linolenic acid C18:3n6 (4,25%), paullinic acid
(C20:1) (0,45%), eicosapentaenoic acid (C20:5n3) (1,74%).
D6 dai chubi cacbon cua axit béo chiém uu thé la C14-
C20, rat ly tudng cho téng hop nhién liéu sinh hoc hang
khong bén viing tao ra hydrocacbon cé mach dai C8-C16.

Bang 5. Ham luong lipid tong va thanh phan axit béo trong lipid cla
Scenedesmus sp. nudi trong nudc thai trong diéu kién anh sang 2500 - 3600lux,
nhiét do 22,5 - 26°C

Chi tiéu %
Lipids tho 31,24+0,57
Lipids (FAME) 22,8+0,34
Thanh phan axit béo |Capricacid (C10:0) ND
Myristic acid (C14:0) 1,27+0,04
Pentadecylic acid (C15:0) 0,42+0,02
Palmitic acid (C16:0) 34,17+0,73
Palmitoleic acid (C16:1n7) 0,73£0,02
Hexadecadienoic acid (C16:2) 1,87+0,03
Hexadecatrienoicacid (C16:3n4) 2,63+0,12
Heptadecanoic acid (C17:0) 2,84+0,11
Stearic acid (C18:0) 0,38+0,07
Oleic acid (C18:1n9) 20,33£1,32
Vaccenic acid (C18:1n7) 0,51+0,03
Linoleic acid (C18:2n6) 9,45+0,12
a-Linolenic acid (C18:3n3) 15,82+0,27
y-Linolenic acid C18:3n6 4,25+0,12
Paullinic acid (C20:1) 0,45+0,02
Arachidonic acid (C20:4n6) ND
Eicosapentaenoic acid (C20:5n3) 1,74+0,06
Khac 3,59+0,17
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4. KET LUAN

Qua trinh nghién ctu vé xtt ly nudc thai bang vi tdo
Scenedesmus sp. da budc dau cho ra két qua kha quan.Tao
dugc nudi trong nudc thdi & trong phong thi nghiém hay
& ngoai troi déu phat trién t6t va cho hiéu suat x{ ly cac
chat 6 nhiém (BOD, NH4*, NOs, PO,*) kha cao, déu trén
80%. Nudc thai sau khi nuéi va thu hoach tdo trong
phong thi nghiém hoac ngoai troi déu dat tiéu chuin xa
thai cot A. Sinh khéi tdo Scenedesmus sp. thu dugc chiém
22,8% lipid dang FAME, véi thanh phan axit béo vai d6 dai
chubi cacbon trong khodng C14-C20 rat phu hop dé
chuyén héa sang hydrocacbon c6 dé dai C8-C16 st dung
trong nhién liéu hang khéng. Tuy nghién ctu van con
nhiéu han ché, nang suat sinh khoi con thap do diéu kién
anh sang yéu va nhiét dé thap. Nhimng nghién ctu tiép
theo sé& phai quan tam dén t6i uu héa qua trinh san xuéat
sinh khoi va lipid trong nuéc thai, ddng thai nang cap quy
moé san xuat nhién liéu hang khéng bang vi tao
Scenedesmus sp.
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