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TOM TAT

Tao Chlorella sp va Scenedesmus sp ¢d kha ndng ton tai trong nudc ri rac da xu
Iy 50 bd (véi mau dam, ndng do cac chdt 6 nhiém cao), nhung t6c d phat trién
cham, hiéu qua x¢ ly thap. Nudc ri rac dugc xi Iy bang voi két hgp vdi feton hodc
b6 sung thém keo tu, sau d6 xi Iy tao Chlorella sp va Scenedesmus sp s cho hiéu
qué x{ Iy COD, BODS5 va NH,* Ién dén 65,9 - 79,8%, 81,2 - 88,2%, 81,5 - 89,9%
theo thi tu. Ham lugng COD, BOD5 va NH,* trong nudc ri rac la 5687,2; 1492,1 va
608,78mg/L theo thit ty, thi phai tién xi Iy bang keo tu, voi va Fenton trudc sau
X( ly tiép bang tdo trong 14 ngay thi nudc dau ra méi dat QCVN 25:2009/BTNMT
0t B1(COD - 126,0mg/L; BODS - 44,4mg/L; NH," - N - 20,07mg/L).

Tirkhéa: Chlorella sp va Scenedesmus sp, nudc ri rdc tién xirly, logi bo chdt hitu
0, NH4+.

ABSTRACT

Microalgae Chlorella sp. and Scenedesmus sp. are able to survive in pre-
treated leachate (containing dark-colored and high concentration of
pollutants), but slow growth rate and low treatment efficiency. Leachate
pretreated by using lime combined with feton or added coagulant, then
treated by using Chlorella sp. and Scenedesmus sp. that was resulted in COD,
BODs and NH,* treatment efficiency up to 65.9 - 79.8%, 81.2 - 88.2%, 81.5 -
89.9% respectively. The contents of COD, BODs and NH,* in leachate were
5687.2, 1492.1 and 608.78mg/L respectively. It needed to pretreat with the
combination of coagulation, lime and fenton, the later treatment step was
application of microalgae for 14 days, then the output water quality met the
requirement of QCYN 25:2009/BTNMT of B1 columm (in which COD -
126.0mg/L; BODs - 44.4mg/L; NH,* - N - 20.07mg/L).

Keywords: Chlorella sp and Scenedesmus sp, pre-treated leachate, organic
removal, NH,*.
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1.DAT VAN BE

Vi tdo la mét trong nhiing sinh vat séng quang hgp don
gian nhat, chiing c6 t6c d6 tang trudng cao va cé thé phat
trién trong méi trudng rat khic nghiét, nén da dugc nghién
clu dé tiing dung trong nhiéu linh vuc nhu moi trudng, sinh
hoc, y sinh va cong nghiép. Do ching c6 kha nang loai bd,
chuyén déi sinh hoc hodc khoang hoéa cac chat dinh duéng
khac nhau, kim loai ndng va cac chat hitu co ti nuSc thai nén
ngay nay vi tdo dugc (ing dung nhiéu trong xir ly nudc thai
[1]. Nhu trong nghién cttu clla Andrea Hernandez-Garcia va
céng su da st dung hén hgp vi tdo Desmodesmus sp va
Scenedesmus Obquus d& xt ly nudc thai dé thi két hop véi
nudc ri rac va thu héi sinh khéi, két qua cho thdy ham lugng
NH.*va PO,* trong nuéc da giam 82% va 43% theo thu ty,
thu dugc sinh khéi Desmodesmus spp 1én dén 1,95 + 0,3g/L,
ham lugng carbohydrate, lipid tich tu trong tdo la 41% va
20% theo thu tu [2].

Scenedesmus sp va Chlorella sp 1a hai loai vi tdo phé bién
trong nudc ngot va nudc thdi, ching thuéc nganh tdo luc, tao
sinh khoi 6n [3]. Tao Scenedesmus c6 kha nang chiu dugc
nhiét do cao (khoang 40°C), pHtU'5-10, tuy nhién téc dé tang
trudng t6i uu 1a 30 - 35°C, pH tir 7,5 - 8. Chu ky sinh trudng va
phat trién clia Scenedesmus kéo dai khodng 9 ngay, ngay thu
4-5 dat mat do cao nhét. Tao Chlorella c6 thé phét trién & nhiét
dé tir 10°C dén 35°C, cudng d6 buc xa tir 30 - 550umolm2s™ [4].
Nhiéu nghién ctiu trong va ngoai nuéc da stir dung hai loai tdo
nay dé xt ly cac chat dinh duéng va hiiu ca trong céc loai nuéc
thai khac nhau. Nhu trong nghién cttu cia Tran Chéan Bac va
cong su cho thay tao Chlorella phat trién t8t va loai bd dugc
cac chat dinh dudng trong nudc thai nuéi ca tra véi hiéu suat
hap thu N - NOs 1a 95,27% (N6éng d6 ban dau ctia N - NO; =
22,4mg/l), N - NH,* |a 34,48% (N - NH,* ban d4u 1a 5,2mg/l) va
PO.* 1a 88,66% (ban dau POs* = 4,25mg/l) sau 3 ngay nudi [5].
V6 Thi Kiéu Thanh va cong su da st dung tao Chlorella sp xti ly
nudc thai chan nudi lgn, két qua cho thay hiéu suat loai bé
COD: 65,8 - 88,2%, t6ng nita: 7,4 - 90,18%, téng photpho:
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47,7 - 56,15% [6]. El Ouaer va céng su da st dung tao Chlorella
sp dé x ly nudc ri rac tai bai chon 18p Tunisia - ThS Nhi Ky, két
qua cho thay nudc thai chifa 10% nudc ri rac thé sau 13 ngay
60% COD, 90% NH.*-N dugc xt ly, con st dung 100% nudc ri
rac thé thi 50,7% COD va 90% NH4* - N dugc xt ly trong 24
ngay [7]. Sisi Yea va cong su st dung tdo Scenedesmus sp HXY?2
dé xt ly nuéc thai mé phéng, sau 8 ngay hiéu qua loai bd TOC,
NH,1a 96,07%, 99,09% theo thi tu [8]. Hién nay nhiéu bai chén
1&p G Viet Nam, nudc ri rac sau khi xtt ly da dat QCVN tri chi sé
vé nito, do d6 nghién ctru sir dung hén hap tao Chlorella sp va
Scenedesmus sp d€ xUt ly nudc ri rac co y nghia thuc tién I6n.
2. PHUONG PHAP NGHIEN CUU

2.1. Hoa chit va dung cu

Hod chat s dung gém: Moi trudng nudi cdy BG - 11
(NaNO; - 1,5g/L; K;HPO,4 - 0,04g/L; MgS0..7H,0 - 0,0759/L;
CaCl,.2H,0 - 0,0364/L; Citric acid - 0,006g/L; Ferricammonium
citrate - 0,006g/L; EDTA (Ethylene diamine tetraacetic acid) -
0,001g/L; Na,CO; - 0,02g/L; dung dich vi lugng A5 - TmL/L
(dung dich A5 gém: H;BO;s - 2,86g/L; MnCl,.4H,0 - 1,81g/L;
ZnS0,4.7H,0 - 0,222g/L; Na;M00O4.2H,0 - 0,39g/L; CuSO4.5H,0
- 0,079g/L; Co(NO3),.6H,0 - 0,0494g/L); NH,Cl; glucose.

Dung cu gom: Pén led, may lac (JS RESEARCH JSOS-500),
may do quang (Genesys 10S UV-VIS), may suc khi (Boss 9500
-2012), mdy do cudng dé dnh sang (EMIN Extech EA30), may
do pH (METTLER TOLEDO $220), may cat dam tu déng (VELP
UDK 159), may pha mau COD (VELP ECOS8), can phan tich 3
sO (Sartorius M313 - 1S), may khir trung (TOMY ES 315).

2.2. Tién hanh thi nghiém

2.2.1. Nuéi cdy, tao sinh khéi tdo

Nhan gidng cap 1: Tao giéng Chlorella sp va Scenedesmus
sp dugc cung cap ti phong Héa hoc Xanh - Vién Hoa hoc -
Vién Han 1dam Khoa hoc va Céng nghé Viét Nam sé tién hanh
nudi trong 2 binh tam gidc 100mL khac nhau chita 50mL maoi
trudng BG-11 da tiét trung, sau d6 dugc nubi cdy & nhiét do
25°C - 28°C, cuong d6 anh sang nhan tao trung binh 1.500 +
160Lux vai chu ky sang/téila 16 git/8 gid va téc d lac la 150
vong/phut trong thai gian khodng 7 ngay dé dat OD = 0,4.

Nhan giéng cap 2: 10mL tao Chlorella sp va 10ml
Scenedesmus sp lay ti binh nhan giéng cap 1 cho vao binh
tam gidc 250mL chifa 200mL méi trudng BG-11 tiét trung,
sau do6 ti€n hanh nudi cdy nhu nhan giéng cap 1 cho t6i khi
OD = 0,3. SO tdo nay sé dugc st dung cho cac thi nghiém
khdo sat.

2.2.2, Xirly nuécrirdc

Bang 1.Tdng hap diéu kién tién xit Iy nudc ri rac

Tén mau Phuong phap xi ly

Mo Nudc ri rdc chua qua x{ Iy

M1 | 2g/LAL(SO0,);.18H,0

M2 10g/L voi bot

M3 10g/L vdi bgt + Fenton (H,0, = 600g/L; H,0,: Fe** = 2/1)

M4 | 2g/L Al(S0.)s.18H,0 + 10g/L véi bt -+ Fenton (H,0, = 600g/L;
HzOzZ Fe?t = 2/1)

Nudc ri rac dugc 13y tai hé chia s6 1 bai chda rac & thi
trdn Luang Son, huyén Luong San, tinh Hoa Binh, sé dugc
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ti€n hanh xir ly & cac miic d6 khac nhau nhu téng hgp trong
bang 1, chinh pH vé 8 r6i xac dinh ham lugng COD, BODs va
NH,* trong nudc.

2.2.3. Khdo sdt qud trinh sinh truéng va phdt trién, kha
ndng xi ly COD, BODs, NH,* ctia hén hop tdo Chlorella sp
va Scenedesmus sp trong nu'éc ri rdc da qua xa ly

Cac mau nudc ri rac sau khi xtr ly va diéu chinh vé pH 8
dugc tién hanh b sung hén hgp tdo nhan giéng cap 2
Chlorella sp va Scenedesmus sp theo ty |& 10% tao, chiéu sang
& cuong do 2.400 + 150Lux, ty 1& thoi gian sang/ti la 16/8,
suc khilién tuc. X0 ly lién tuc trong 14 ngay, c’ sau 2 ngay lai
lay mau xac dinh OD, COD, BODs, NH4* trong nuéc.

3. KET QUA VA THAO LUAN
3.1. Két qua xt ly nudc ri rac & cac diéu kién khac nhau

Nudc ri rac 1dy ti ho chida s6 1 bai chia rac & thi tran
Luong San, huyén Luong San, tinh Hoa Binh cé mau den
dam, ham lugng COD, BOD, NH4* ¢6 néng dé vugt QCVN
25:2009/BTNMT c6t B1 nhiéu Ian nhu thé hién trong bang 1,
chi s6 COD vugt 14,2 lan, BOD vuat 14,9 lan, NH,* vugt 24,3
lan. So véi nudc ri rac tai bai chon lap & Trung Qudc thi cao
hon theo nghién ctiu cdia Zhao va céng su (COD - 900mg/L
va NH4* - 1381mg/L) [9], cOn so vGi bai chon 1ap cta Tunisian
thi ndbng d6 thdp hon nhiéu nhu trong nghién ctu cla
Maroua El Quaer va cong su (COD tur 7830-40,023; BOD -
2841; NH4* - 1728-3989) [7].
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Hinh 1. Hinh &nh nudc ri rac trudc va sau x& 1y & cac diéu kién khac nhau

Céac nghién ctu tng dung vi tdo dé xu ly nudc thai cho
thay cuong d6 anh sang, thai gian chiéu sang, néng dé cac
chat 6 nhiém va d6 mau trong nudc anh huéng manh téi
qua trinh sinh trudng va phét trién cda tdo cling nhu hiéu
quaxuly [2,9,10], vivay, can phaitién xt ly trudc khi st dung
vi tdo. K& thlra cac két qua khao sat trudc, nghién ctu da tién
hanh tién x{ ly nudc ri rac & cac muc dé khac nhau, két qua
thé hién & hinh 1 va bang 2 cho thdy, 6 mau va néng do cac
chat trong mau ti M1 dén M4 da gidm xuéng mau vang
hoac khong mau, COD tur 3690,6 - 622,7mg/L; BOD tu 1015,4
-377,6mg/L; NHs* - N tUr 592,24 - 198,98mg/L. So vé&i nghién
clru chia V6 Kiéu Thanh va cdng su st dung téo tao Chlorella
sp. va Daphnia sp dé x{t ly nudc thai chan nuéi lgn sau x{ ly
bang UASB (COD - 430mg/I; BOD - 174mg/I) [6], nghién ctru
clla Andrea Hernandez-Garcia va cdng su st dung tdo
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Desmodesmus spp va Scenedesmus obliquus dé x( Iy hén hgp
nudc thai sinh hoat véi nudc rirac 7% (COD - 465mg/L, NH,*-
N - 150mg/L) [2] thi ndbng dé cac chat 6 nhiém dau vao la cao
hon. Nhung & day c6 mét diém khac biét so véi nghién cliu
cUa Vo Kiéu Thanh va Andrea Hernandez-Garcia la nuéc st
dung dé x(r ly tdo clia 2 nhdm nay cé mau nau nhat dén dam,
nén da lam giam d6 xuyén sang gay anh hudng dén su sinh
trudng phat trién cla tdo con cadc mau nudc ri rac sau xU ly
M1 - M4 c6 mau vang hodc khong mau nén kha nang xuyén
thau anh séng sé cao hon.

Bang 2. Thanh phan cac chat trong nudc ri rac X Iy & cac diéu kién khac nhau

Tén miu cop BOD NH,*-N
(mg/L) (mg/L) (mg/L)
Mo 5687,2 1492,1 608,78
M1 3690,6 10154 592,24
M2 5090,3 1434,5 229,63
M3 973,0 520,1 215,01
M4 622,7 377,6 198,98
QCVN 25:2009/BTNMT cot B1 400 100 25

3.2. Su sinh truéng va phat trién cia hén hop tao
Chlorella sp va Scenedesmus sp trong nudc ri rac da qua
xu ly

Két qua vé su sinh trudng va phat trién cla tao thé hién
trong hinh 2 cho thay trong cac miu M2 - M4 tao sinh truéng
va phét trién t6t, phat trién manh nhat 1a ti ngay tha 2 dén
ngay thu 10 dat téc do tang trudng cuc dai la 336%, 506% va
602% theo thu tu, sau dé tang trudng cham dan. Nhung téc
dé sinh trudng phat trién cla mau M2 cham hon nhiéu so
vGi mau M3 va M4 c6 thé 1a do néng d6 cac chat va dd mau
cGla mau M2 cao da anh hudng t6i qua trinh quang hgp cla
tdo Chlorella sp va Scenedesmus sp. Trong mau M1 hai ngay
dau téc do6 tang trudng cla tdo am (-10%), c6 thé do néng
cac chat trong nudc cao va dd mau dam lam cho mot sé tao
khoéng thich nghi dugc nén da bi chét, tir ngay thu 4 trg di
tdo sinh trudng va phét trién nhung téc do phat trién cham,
sau 14 ngay t6c do tang trudng cao nhat la 13%. Mau M2 c6
néng d6 COD cao hon 1,5 lan; NH,* thap hon 2,5 1an, d& mau
thadp han so v6i madu M1 nhung kha nang sinh truéng va
phat trién cda tdo lai I6n hon 13 1an, diéu d6 cho thdy anh
hudng ctia néng d6 NH,* va dé mau t6i qua trinh quang hop
cUa tao rat 16n.

Hién tugng tdo chét hodc sinh trudng cham trong moi
trudng c6 néng do cac chat 6 nhiém cao va dé mau lon da
dugc nhiéu nghién ciu trudc dé ghi nhan, nhung nghién
clu ctia Andrea Hernandez-Garcia va cong su vé st dung vi
tdo Desmodesmus spp va Scenedesmus obliquus x& ly nudéc
thai d6 thi c6 pha 10 - 15% nudc ri rac, nghién ctu clia Xin
Zhao va cdng su st dung vi tdo két hgp véi vi khuan xa ly
hén hgp nudc thai dé thi va nudc ri rac tai bai chén lap
Thuong Hai - Trung qudc [2, 9]. Nguyén nhan cda hién tugng
nay dugc giai thich la do néng dé cac chat 6 nhiém trong
nudc cao dac biét la ham luong NH,* nén (c ché su quang
hgp clia tdo va nudc c6 ndu dam dén vang da lam giam kha
nang dam xuyén cla anh sang.
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Hinh 2. Su sinh trudng va phat trién cla hon hgp tao Scenedesmus sp va
Chlorella sp trong nudc ri rac da i 1y & diéu kién khdc nhau

3.3. Khao sat kha nang xt ly chat hitu co trong nudc ri rac
da xt Iy bang hén hgp tao Chlorella sp va Scenedesmus sp

Banh gia kha nang x{ ly COD clia hon hgp tao Chlorella
sp va Scenedesmus sp thé hién trong hinh 3 cho thdy ham
lugng COD dau vao khac nhau thi hiéu qua xt ly COD cua
tdo ciing khac nhau. Véi cac mau c6 nong dé COD dau vao
thap thi hiéu qua x ly COD tang nhanh, nhu mau M3 va M4
tu ngay thu 4 hiéu qua xtr ly COD da dat dugc trén 49% va
dén ngay 14 dat dugc hiéu qua xt ly la 65,9% va 79,8% theo
thi tu. Cac mau c6 néng d6 COD dau vao cao nhu mau M1
hiéu qua xt ly COD rat thap, trong 14 ngay tang khéng dang
ké, cao nhat la ngay 14 dat 9,8%. Mau M2 kha nang x( ly COD
bat dau tang manh tur ngay tha 4 va hiéu qua dat cao nhat
sau 14 ngay x{ ly bang tao la 49,4%.
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Hinh 4. Kha nang xi Iy BODs ctia hon hgp tao trong nudc ri rac da qua xa Iy

Két qua xU ly nudc ri rac bang tao cho thdy sau 14 gid tri
COD & hai mau M1 va M2 lan lugt 1a 3330,3 va 2574,7mg/L so
vGi QCVN 25:2009/BTNMT cot B1 vuat rat nhiéu lan. Gia tri
COD sau xur ly ctia mau M3 va M4 dat QCVN 25:2009/BTNMT
cot B1 la ngay tha 10 va thi 4 theo thu ty, nhung dé dat cot
B2 thi thoi gian nudi tdo phai I6n hon 14 ngay. So véi nghién
ctiu vé kha nang loai bd COD & méi trudng BM-11 thi hiéu suat
xt ly cao han. Biéu nay c6 thé Ia do trong nudc ri rdc ngoai
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ham lugng COD con c6 cac thanh phan khac nhu cac hop chat
nito, photpho, cac chat nay kich thich cho qua trinh sinh
truéng cla tdo. Nhung so véi nghién cltiu cla Wang va cdng
sy da st dung tdo Chlorella vulgaris xt ly nuéc thai chan nudi
vGi ham lugng COD dau vao tur 1064 dén 3665mg/L, sau 14
ngay giam khoang 70% [2] thi két qua nghién ctu cho hiéu
qua xt ly cao hon (tu 74,2 - 80,6%).

Nghién ctiu cho thay téo cé thé ton tai va phat trién trong
moi trudng c6 néng dd cac chat 6 nhiém cao va c6 mau nau
nhat nhu mau M1 va M2 (BODs >1000mg/L) nhung hiéu qua
xt ly khéng cao (nhd hon 50,9%). Nhu véi mau M1 néng d6
BODs dau vao 1015,4mgy/L thi hiéu qua xtr ly bang tao chi dat
14,3%. Vi gia tri BODs dau vao thap, nam trong khoang ti
377,6 - 520,1mg/L sau xt ly 14 ngay bang hén hgp tado cho
hiéu qua trén 81%. Cac mau M1 - M4 sau khi x ly bang tao 14
ngay ham lugng BODs da giam xuéng con 870,3; 703,8; 97,7;
44,4mg/L theo thu tu, so v&i QCVN 25: 2009/BTNMT c6t B1 chi
c6 mau M3 va M4 a dat tiéu chuin xa thai, néu so véi QCVN
25:2009/BTNMT cét B2 thi chi cd mau M4 1a dat chuén x3 thai.

3.4. Khao sat kha nang xt ly NH;* trong nuéc ri rac da xi
ly bang hén hgp tao Chlorella sp va Scenedesmus sp

Két qua xur ly NH4* trong nudc ri rac da qua x(t ly bang tao
Chlorella sp va Scenedesmus sp thé hién trén hinh 5 cho thay,
sau 14 ngay ham lugng NH;* 8 mau M1 - M4 gidm lan luot la
15,6%; 59,4%; 81,5% va 89,9%. T6éc dd gidam manh nhat la tu
ngay thi 2 dén ngay tha 10 ngay, sau dé ti€p tuc giam
nhung khéng dang ké. Trong mau M1 ham lugng NH,* gidm
khong nhiéu dudi 16%, su gidam nay chd yéu la do bay hoi
trong qua trinh suc khi va su oxy héa NH4* béi vi khuén nitrat
héa. Trong cac mau M2 - M4, NH,* dugc loai bd nha ¢6 qua
trinh suc khi va su chuyén hoa tdo, d6i véi mau M3 va M4 tao
phat trién manh nén néng d6 NH,* sau 14 ngay x{ ly gidm
xuéng con 39,79 va 20,7mg/L theo thu tu.
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Hinh 5. Kha ndng xit Iy NH,* clia hén hop tdo trong nudc ri rdc da qua xit Iy
So sanh két qua phan tich ndng dé NH,* trong cdc mau véi
QCVN 25:2009/BTNMT ¢t B1 cho thay chi cé mau M4 sau 14
ngay xt ly la dat tiéu chudn xa thai (20,07mg/L), 3 mau con lai
khéng dat yéu cau. Vay cé thé thay rang dé nudc ri rac sau xdr
ly dat yéu cau xa thai can phai tang thoi gian va giam nong dé
NH,* trudc khi dua vao hé théng xt ly bang tdo. So véi nghién
clu cua Sisi Ye va cdng su st dung tdo Scenedesmus sp. HXY2
XU ly NH,* trong méi trudng gia dinh thi hiéu qua x{ ly thap
hon (NHs* - N: 99,09%) [8], nhung so vGi nghién clu cla
Andrea Hernandez-Garcia va cong su st dung hdén hgp tdo
Desmodesmus spp va Scenedesmus obliquus xU ly nugc thai dé

Website: https://jst-haui.vn

thi két hop vai nudc ri rac thi hiéu qua x ly cao hon (NH,* - N:
82% vaGi ndong do dau vao la 167mg/L) [2].
4, KET LUAN

K&t qua nghién ctu cho thay nudc ri rac cé6 mau dam va
chtia néng d6 cao cac chat 6 nhiém BODs, COD, NH,* thi tdo
Chlorella sp va Scenedesmus sp van ton tai nhung kha nang
sinh trudng kém va hiéu qua xu ly thap. G néng d6 COD <
973mg/L; BODs < 520,1mg/L; NH4* < 215,01mg/L tdo sinh
trudng va phat trién manh, hiéu qua loai bd cac chat 6 nhiém
cao, nhung dé dat dugc yéu cau x3 thai cot B1 QCVN
25:2009/BTNMT thi ndng dé cac chat 6 nhiém dau vao phai
thap hon hodc thoi gian x{ ly tang lén trén 14 ngay. Nghién
cUu da chira viéc strdung vi tdo trong xtr ly nudc thai cé chia
ham lugng nito cao la mét giai phap tiém nang.
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