Nghién cuu

PANH GIA KHA NANG XU LY NGUON NUOC GIAU CHAT
HU'U CO DE HOA TAN CUA MOT SO CHUNG VI SINH VAT -
VI TAO KET HQP VAT LIEU NANO FE-MN/AC
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Tém tit
Cong nghé swr dung mang sinh hoc (Biofilm) do cac vi sinh vdt - vi tao tao ra
két hop cac vdt liéu co kich thudc nano voi tinh chdt wu viét da va dang duwoc xem la
cong nghé toi wu, xir 1y ¢6 hiéu quéa nguon nwdée gidu (6 nhiém) hivu co. Nghién ciru da
phan ldp va nhan nuoi ba chung vi tao (Chlorella sp., Scenedesmus sp. va Spirulina
sp.) va ba chung vi sinh vat (Bacillus sp., Aeromonas sp. va Pseudomonas sp.) co kha
ndang tao mang sinh hoc (Biofilm) va xir 1y nguon nude giqu chat hivu co dé hoa tan dé
phdi két hop voi chat mang la vat lieu nano Fe-Mn/AC than hoat tinh dé thue hién mé
hinh thi nghiém xir Iy nguon nude thu gom tiv hé thong thity loi Bic Hung Hai. Hon
hop vi tao - vi sinh vat duoc lam giau trong 5 ngay va nuoi trong moi truong co chira
chdt mang trong 3 ngay trieée khi bat dau tham gia vao mé hinh xir 1. Sau 6 ngay thi
nghiém, cong thirc CT4 gom hon hop nwde giau chat hitu co dé hoa tan, vi tdo - vi sinh
vdt va chdt mang cho hiéu qua xir Iy cao nhat, BOD, giam con 5,47 mg/L (42 %), nito
tong s6 con 7,01 mg/L (giam 75 %) va phot pho tong sé con 0,25 mg/L (giam 63 %)
dat tiéu chudn theo cot BI (chdt lwong niedc twdi) theo Quy chudn chdt lwong quoc gia
vé chat lwong nuoc mat QCVN 08-MT:2015/BTNMT. Bén canh hiéu qua xu Iy cao, co
thé so sanh véi cdc két qua cua nhitng cong bo triede dé va trong thoi gian t6i wu (06
ngay) wu viét nita ciia mé hinh nay la khéng gdy mui trong sudt qud trinh xir 1y.
Tur khoa: Nguén nudc giau chit hiru co dé hoa tan; Vi sinh vat; Vi tao; Nano;
Fe-Mn/AC; Than hoat tinh.
Abstract

Investigating the treatment of high dissolved organic water by using the combination

of microorganisms - microalgae - biochar and FE - Mm/AC nano material

The technology of using microorganisms - microalgae biofilm in combination
with nano-sized materials has been considered as an optimal technology for effective
treatment of organically rich (polluted) water. This study isolated and cultured three
strains of microalgae (Chlorella sp., Scenedesmus sp. and Spirulina sp.) and three
strains of microorganisms (Bacillus sp., Aeromonas sp. and Pseudomonas sp.) which
are capable in forming biofilms and treatment of high dissolved organic water. They
were combined with the carrier as Fe - Mn/AC activated carbon nanomaterials to
perform an experimental treatment model of water collected from the Bac Hung Hai
irrigation system. The microalgae - microorganism mixture was enrviched for 5 days
and cultured in a medium containing the Fe - Mn/AC activated carbon nanomaterials
for 3 days before using in the treatment model. After 6 days of experiment, formula CT4
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with a mixture of wastewater, microalgae - microorganisms and Fe - Mn/AC activated
carbon nanomaterials gave the highest treatment efficiency: BOD decreased to 5.47
mg/L (42 %), total nitrogen and total phosphorus were 7.01 mg/L (75 % reduction)
and 0.25 mg/L (63 % reduction), respectively. Treated water meets the national
standards for water quality used for irrigation (QCVN 08-MT:2015/BTNMT - column
B1). In addition to the high treatment efficiency, compared with the results of previous
publications and in the optimal time (06 days), another advantage of this model is that
there is no odor during the treatment process.

Keywords: High dissolved organic water; Microorganisms; Microalgae; Nano;

Fe - Mn/AC; Activated carbon.
1. Mé dau

Tao 14 nhirng thuc vat bac thap, séng
chu yéu trong nude. Té bao cia tao cb
chtra di€p luc, ching c6 kha nang quang
hop va giai phéng oxy [7]. Thanh phan
dinh dudng chinh cia tio van la ngudn
cacbon, nito, phét pho va céc loai mudi
khoang. Py la nhiing thanh phan chinh
c6 trong mdi truong 6 nhiém hiru co dé
phén huy.

Mang sinh hoc 13 1 tap hop cac té bao
vi sinh vat, vi tao lién két véi mot bé mat
va dugc bao boc trong mot chat nén chu
yéu 1a polysaccharide. Mang sinh hoc 1a
mot phuong tién thich hop dé loai bo cac
hop chét nito ra khoi méi truong nudc,
dac biét la amoniac va nitrit, nhiing chét
c¢6 doc tinh cao. Mang sinh hoc 1a rat can
thiét trong viéc duy tri chat luong nudc
khi vi khuan nitrat héa va vi tao s& dong
héa amoniac, cho phép luan chuyén céc
chat dinh dudng trong méi trudng nudi.
Hon nita, mang sinh hoc ciing sé hap
thu photphas va san xuat oxy cho cic hé
thdng nudi. Viéc bd sung cac gia thé nhan
tao cho vi sinh vat phat trién s& gitip mang
sinh hoc ¢6 chat lugng tot hon.

O Viét Nam da c6 mot sd nghién ctu
xt ly nudc thai bang vi tao cua cac tac
gia [3,4, 5,6, 10, 11, 15, 16, 21]. Nhiing

nghién ctru trong linh vuc nay cho thdy vi
tao c6 kha ning xtr Iy cac cht vo co, chat
hitu co d& hoa tan va mot sb kim loai ning
trong nudc thai. Nhitng két qua nghién
ctru nay da md ra hudng st dung cong
nghé xanh trong xir Iy 6 nhiém nudc.

Trong ngudn nudc mit thuong cé
kha nang chira cic chat hiru co nhu dau
md, duong, xdc dong vat théi rira,... Céc
tap chét nay o trong nudc dudi dang chat
hitu co bén viing (POPs), khong tan (cin
lo litng) va dang dé hoa tan. Trong nghién
ctru ndy, nhdm tac gia tap trung vao nhém
chat hiru co trong nudce dudi dang dé hoa
tan/dé phan huy.

Hién twong 6 nhiém chat hitu co dé
hoa tan & cac ngudn nudc mat ndi chung
va ngudn nude tudi trén cac hé théng thiry
loi, ddc biét vao mua kho dang ngay cang
nghiém trong. Trong thoi gian gan day,
céc nganh da c6 nhiing hanh dong cu thé
nham giai quyét van dé 6 nhidm nudc mat
cuc b9, dac biét trén cac hé théng thuy loi
nhu thau rira hé thong va cac bién phap
cong trinh khéac. Bén canh cac bién phap
cong trinh, dé giai quyét toan dién hon
tinh trang 6 nhiém néu trén, cac hé thong
nay can cé giai phap xtr ly ngudn nude 6
nhiém mot cach khoa hoc, hiéu qua, bén
viing vdi gid thanh phu hop.
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Viée xir ly 6 nhiém mdi truong nude
bang giai phap phan hiy sinh hoc di va
dang duoc nhiéu nha khoa hoc trén thé
gi61 cling nhu trong nude quan tdm nghién
ctru. Cac phuong phap nay cé uu diém
vugt trdi nhu: An toan voi moi truong,
don gian, xu 1y triét dé khong gay ra hién
tuong 6 nhiém thir cap, gia thanh ré. Cong
nghé su dung mang sinh hoc (Biofilm) do
cdc vi sinh vat - vi tdo tao ra két hop cac
vat liéu modi cé kich thudce nano véi tinh
chit wu viét hién dang dugc xem la cong
nghé tbi wu, xtr 1y ¢6 hiéu qua ngudn nude
giau (6 nhiém) hitu co va kim loai ning.

2. Vit liéu va phwong phap nghién
clru
2.1. Vit liéu

Hon hop céc ching vi tio bao
gobm ba chung vi tiao Chlorella sp.,
Scenedesmus sp. va Spirulina sp. va hon
hop céc chiing vi sinh vt gom ba chiing
vi sinh vat Bacillus sp., Aeromonas sp. va
Pseudomonas sp., phan 1ap dugc tir ngudn
nudc thu duge & mot kénh trén hé théng
thity lgi Bac Hung Hai.

Moéi truong phan 1ap: Moi truong
dugc su dung trong toan by qua trinh
nghién ctru 1a hai méi truong C' va SOT?
[3]. Dé tranh gy két tiia cic thanh phan
¢ trong moéi truong can pha phai tién
hanh cén cac héa chit va hoa tan vao coc
pha méi truong c6 chita nudc cat. Yéu cau
moi truong sau khi pha xong: Dich méi
truong 1a trong sudt, khong bi duc trong

sudt thoi gian sir dung va bao quan; Tao
sinh trudng binh thuong.

Than hoat tinh st dung trong nghién
clru ndy san xuat tir gd bach dan va duoc
cung cip boi Cong ty C6 phan dau tu
Lam An, Nam Dinh (Hinh 1). Trudc
khi thi nghiém, than hoat tinh dugc lam
sach bang siéu am trong 1 gid va sau do
rira bang nude cat. Cudi cung, than hoat
tinh da dugc xt ly trudc dugc lam khoé o
80 °C va dugc bao quan trong binh hut
am [12].

Vat liéu nano Fe-Mn/AC duoc
diéu ché tir hon hop gdbm KMnO, va
FeNO_9H,O (98,5 %), v6i Mn(NO,),
(98,5 %), Polyvinyl ancohol (PVA, 99 %),
axit nitric, amoni hydroxit va mdt sb hoa
chat khac. Hon hop duoc khudy trén céc
may tir gia nhiét va ludn hiéu chinh dé gt
do pH trong khoang 7 ~ 8. Hon hop sau
d6 dugce loc, cin thu duge duge rira nhiéu
1an bang nudc cét, say kho va nghién dé
thu dugc oxit sat va mangan. Mot luong
thich hop ciia oxit sat va mangan da dugc
lam kho va nghién di dugc thém vao
nude cét cung vdéi than hoat tinh da dugc
xur ly trude. Sau do, vat licu dugc ngam
tam trong thoi gian 8 - 10 gio dé dam bao
st va oxit mangan dugc nap day du vao
than hoat tinh. Cudi cung, hon hop dugc
lam kho, dat trong 10 nung, nung & nhiét
d6 3 °C/phut dén 450 °C va nung trong
2 gid. San phdm nung la vét lidu nano
Fe-Mn/AC [13]. Ty 1¢ sit mangan 1a 1:1
(mol), ty 1€ phu trén than hoat tinh la téng

I Méi truong C bao gdm 500 mg/L Tris base, 100 mg/L KNO,, 150 mg/L Ca(NO,),, 50 mg/L Na,glycerolphosphate,
40 mg/L MgS0O,.7 H,0 va 3 mg/L Na, EDTA, 0,108 mg/L MnCl,.4H,0; 0,022 mg/L ZnSO,.7H,0; 0,0075 mg/L
Na,MoO,.2H,0; 0,012 mg/L ‘C0C12.6H20; 0,588 mg/L FeCl,.6 H,0; 0,0001 mg/L vitamin B12 va 0,01 mg/L
vitamin B1. Chinh pH = 7.5 bang dung dich HCI, khir tring ¢ 121°C trong 30 phat trude khi stir dung.

> Méi trudmg SOT gdm 0,2 g/l MgS0,.7 H,0, 16,8 g/l NaHCO,, 0, g/l K,HPO,, 2,5 g/l NaNO,, 1 g/l K,SO,, 1 g/l
NaCl, 0,04 g/l CaCL,.2H,0, 0,01 g/l FeSO,.7H,0 va 0,08 g/l Na EDTA
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oxit kim loai/than 14 5 % (khdi luong), ty
1¢ kim loai/PVA 1a 1/3 (khdi luong). Sau
khi téng hop xong, mau vat liéu duoc tién
hanh phan tich phé nhidu xa tia X (bing

Nghién ciru

thiét bi Avan D5000, Vién Khoa hoc vat
liéu, Vién Han lam Khoa hoc va Cong
nghé Viét Nam) dé xé4c dinh cu tric tinh
thé cua vat lidu két qua.

Hinh 1: Than hoat tinh sir dung trong nghién ciru

2.2. Thiét ké va thuwe hién thi nghiém

Thi nghiém danh gia kha nang xw ly
nmiede thai moi trieong c6 gan vdt liéu nano
Fe-Mn/AC than hoat tinh va hén hop vi
tao, vi sinh vat

Thyc hién thi nghiém véi cac cong
thire thi nghiém mo6 ta trong Bang 1 vdi
03 1an lap lai/cong thirc thi nghiém.

Céac cong thic thi nghiém véi chat
mang dugc thiét ké nhu sau: Gan hén hop
vi tdo Chlorella sp., Scenedesmus sp. va
Spirulina sp. va vi sinh vat Bacillus sp.,
Aeromonas sp. va Pseudomonas sp. 1€n gia
thé chit mang (CM) 1a vat liéu nano Fe-
Mn/AC than hoat tinh: 1 lit hdn hop sinh
khéi vi tao Chlorella sp., Scenedesmus sp.
va Spirulina sp. dugc phdi tron v6i nhau
theo ti 1€ 1:1:q (v/v) sao cho OD,, ban
dau dat 0,54.

Cac ching vi khuan Bacillus sp.,
Aeromonas sp. va Pseudomonas sp. dugc
nudi trong 400 ml moi truong MPA trong
diéu kién 35 °C v6i OD,, ban dau 1a 1,0 -
1,2, toc do lac 150 vong/phut. Sau 72 gio

nudi cdy, dich nudi cay duoc ly tim véi
téc do 10.000 vong/phut trong 6 phut.
Véi cac cong thic thi nghiém su dung
chit mang (CT2, CT4, CT6 va CT7), thuc
hi¢n tao mang sinh hoc trén chat mang nhu
sau: Dt 3 vién than hoat tinh (20 g/vién) da
duoc gén vat liéu nano Fe-Mn/AC vao binh
nhua (c6 thé tich 20 lit), sau d6 d6 dan dan 1
lit sinh khéi hdn hop vi tao néi trén sao cho
ngap déu ca 3 vién than hoat tinh. Céc vién
than hoat tinh duoc dé tinh, khong di chuyén
manh va c6 anh sang ti nhién chiéu vao. Sau
5 ngay, tién hanh quan sat va nhan thiy té bao
tao da dugc bam trén bé mit than hoat tinh
thi bét du tién hanh thi nghiém (Hinh 2).
Céc cong thuc thi nghiém con lai
(CT1, CT3 va CT5) sinh khdi hdn hop sinh
khéi vi tao va/hodc vi sinh vat (mb ta trén)
duogc dua truc tiép va ngudn nude 6 nhiém.
Sau khi dua ngudn vat lidu xtr ly vao
nguén nude, cac mau nude & cac cong thirc
thi nghiém duogc chiét rat lan luot & cac
ngay thir 3, 6, 9 va 15 dé d4nh gid bién dong
chat luong nudc trong qua trinh thi nghiém.
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Bdng 1. Cdc cong thurc thi nghiém

STT Nuée thai | Honhopvi | Hon hop visinh | Vit liéu nano Fe-Mn/AC than hoat
(NT) tao (VT) vat (VSV) tinh (Chat mang)

CT1 + +

CT2 + + +

CT3 + + +

CT4 + + + +

CTS + +

CT6 + + +

CT7 + +

Ghi chi: Hon hop cac chung vi tao bao gém ba chung vi tao Chlorella sp.,
Scenedesmus sp. va Spirulina sp. va hdn hop cac chung vi sinh vat gom ba chung vi
sinh vét Bacillus sp., Aeromonas sp. va Pseudomonas sp. phan lap dugc tir ngudn nudc
thu duoc & mot kénh trén hé thong thuy loi Bic Hung Hai.

A: Trwde khi gin
mang sinh hoe

B: Sau khi gin 1 ngay

C: Sau khi gan 5 ngay

Hinh 2: Gdin hén hop vi tio va vi sinh vit Ién vit ligu nano Fe-Mn/AC than hoat tinh &
cdc thoi diéem (A): truwdce khi gan, (B) Sau khi gan 1 ngay va (C) Sau 5 ngay

2.3. Phan tich cdc chi sé ciia nudc thii

Céc chi s6 moi truong bao gom
BOD, dugc phén tich theo TCVN 6001-
1: 2008, nito téng s6 duge phan tich theo
TCVN 6638: 2000 va phdt pho tong sb
dugc phan tich theo TCVN 6202: 2008.
Céc chi tiéu nay déu duoc tién hanh phan
tich tai Phong thi nghiém trong diém vé

an toan thuc pham va méi truong thude
Trung tim nghién ciu va chuyén giao
cong ngh¢, Vién Han lam Khoa hoc va
Cong ngh¢ Viét Nam.

Mat do té bao dugc xéc dinh
bang budng dém hdng ciu Burker
- Turk (Hirschmann, Laborgerate

Hilgenberg, Buc).
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3. Két qua nghién ciru

3.1. Sw thay déi ciia BOD; trong
nwdc thdi ¢ cdc thoi diéem xw ly khdc nhau

Su thay doi cua thong sb BOD, sau
15 ngay xur ly nudc thai & cac cong thirc
thi nghiém dugc trinh bay ¢ Bang 2.

Thong s6 BOD, ban dau ¢ thoi diém
0 ngay dat 9,47 mg/L. Két qua ¢ Bang 6
thong s6 BOD, tang ¢ ca 4 cong thic sau
6 ngay xu ly, cu thé thong sb BOD,; tang
tir 8,28 1an (¢ cong thic CT1) dén 22,3
1an (trong cong thirc CT3) ting (22,3 lan),
riéng CT4 giam (1,73 1an) so v&i thoi
diém 0 ngay. TU két qua nay c6 thé thay
v6i chat mang 13 vat liéu nano Fe-Mn/AC
than hoat tinh ¢ nhitng trc ché nhat dinh

Nghién ciru

dén su sinh truong va phat trién cua céc
chung vi tdo trong thi nghiém & 6 ngay
dau (CT2 va CT4) va phan ung nay la
muodn hon vdi cac chung vi sinh vat (CT6
va CT7) trong khoang thoi gian tir ngay
tht 6 dén ngay tht 9. Bién dong BOD,
cung tang hoac cung giam ¢ cung 1 thoi
diém lay mau s& phu thudc khé nhiéu vao
sinh trudng cua té bao tao va vi khuan, &
day co thé nhan théy ro muc do ti€u thu
oxy ctia hdn hop vi khuan gép phan lam
tang chi s6 BOD, ¢ ngay tht 3, cu thé 1a
cac cong thuc c6 mat vi sinh vat (CT4,
CT5, CT6 va CT7). Sy c6 mat cua than
hoat tinh ¢6 gan hat nano st da gitp cho
thong s BOD, giam nhanh dang ké o
CT2, CT4, CT6 va CT7.

Bing 2. Thong sé BOD, (mg/L) ¢ cdc cong thirc trong qud trinh xir ly

BOD (mg/L) | CTI CT2 CT3 CT4 CT5 | CT6 | CT7
ON 9,47 9,47 9,47 9,47 947 | 947 | 947
3N 23,27 20,41 376,6 76,8 634 | 3095 | 2226
6N 78,49 11,23 211,6 547 | 6925 | 2006 | 1654
ON 9,5 18,54 185,2 63,53 | 6925 | 2006 | 1604
15N 80,69 5,74 89,49 4247 | 401,89 | 111,69 | 152,9

O thoi diém 9 ngay, thong s6 BOD,
& CT2 va CT4 déu c6 xu hudng tang,
con CT1 va CT3 giam so vdi ngay th
6. Diéu nay co thé giai thich 1a do CT2
va CT4 déu sir dung than hoat tinh gin
vGi hat nano sit lam gia thé tao diéu
kién dé cho hdn hgp vi tao va vi sinh vat
cung phat trién. CT1 va CT3 do khéng
c6 gia thé va canh tranh vé dinh dudng
nén s& anh hudng nhiéu téi kha ning
sinh truong va thich nghi ciia hdn hop
vi tao va vi sinh vat.

Véi két qua cia thi nghiém nay, can
d6i vé ca tiéu chuan chat luong nudc va

hi¢u qua xu ly thi & ngay thtr 6 vdi cong
thirc CT4 cho két qua thong s6 BOD, t6i
uu nhat. Tai d6, gid tri BOD, dat gié tri
nho6 hon 15 mg/l theo cot B1 (chat luong
nude tudi) theo Quy chudn chit luong
qudc gia vé chit luong nude mit QCVN
08-MT:2015/BTNMT.

3.2. Sw thay déi ciia nito téng sé
ciia nwéc thii ¢ cdc thoi diém xi 1y
khdc nhau

Su thay doi cua thong sd nito tong sd
sau 15 ngay xu ly nudc thai ¢ cac cong
thire c6 st dung hon hop vi tao dugc trinh
bay ¢ Bang 3.
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Bing 3. Théng sé nito tong so ¢ cdc cong thirc trong qud trinh xie ly

Nitotongso |y | o2 | o3 | o4 | s | cre | cr7
(mg/L)

ON 280 | 280 | 280 | 280 | 280 | 280 | 280

3N 14 | 56 | 1121 | 3923 | 7472 | 3876 | 1261

6N $9.66 | 1121 | 1541 | 701 | 2989 | 1569 | 6lL64

N 2 56 | 9247 | 448 | 25121 | 140.11 | 6160

15N 2483 | 701 | 4203 | 1961 | 224.16 | 5604 | <0.75

Sau 6 ngay xur ly nudc thai thi ham
lugng nito téng s6 & ca 7 cong thirc déu
tang so v6i thoi diém 0 ngay véi cac mire
tang cu thé tir 2,53 lan dén 10,65 1an riéng
CT2 va CT4 c6 xu huéng giam. Dén ngay
thi 9 cia thi nghiém, thong s6 Nito tong
sO O tat ca cac cong thirc thi nghiém dong
loat giam xudng dang ké. Dén ngay thir
15 cua thi nghiém, c6 sy phan hda trong
bién dong thong sb nay cia cac cong thire
thi nghiém.

Tai cac thoi diém 3, 6, 9, 15 ngay,
c6 nhiing cong thic da dat gid tri nito
téng s6 nhoé hon 10,95 mg/l theo cot Bl
(chét lwong nudc tudi) theo Quy chuin
chat lwong qudc gia vé chat luong nudc
mat QCVN 08-MT:2015/BTNMT. Xét

téng dién ca hiéu qua xu ly, thoi gian thyc
hién, thoi diém 6 ngay cua cong thirc CT4
dat yéu cau hon ca cho nhiém vu xir ly
thong sb nito tong s6. Tai thoi diém nay,
¢6 t6i 75 % luong nito trong ngudn nudc
da duorc loai bo.

3.3. Sw thay doi ciia phét pho tong
6 ciia nwdc thdi & cdc thoi diém xie Iy
khdc nhau

Su thay d6i cua thong s6 phdt pho
tong sb sau 15 ngay xu 1y nude thai & céc
cong thirc dugc trinh bay ¢ Bang 4. Thong
s6 phét pho ban dau trong nudc thai (sau
khi di qua hé thong loc va xir ly kim loai
nang) dat 0,98 mg/L va duoc st dung dé
lam thi nghiém.

Bing 4. Théng sé phét pho tong so ¢ cdc cong thire trong qud trinh xir Iy

Photpho tongso |y | opy | cr3 | cr4 | 15 | cr6 | oM
(mg/L)

ON 068 | 068 | 068 | 068 | 085 | 085 | 085

3N 071 | 143 | 21 | 076 | 267 | 509 | 474

6N 081 | 298 | 205 | 025 | 267 | 375 | 132

N 117 | 443 | 164 | 275 | 241 | 394 | 7.54

15N 161 | 502 | 244 | 318 | 255 | 54 | 749

Sau 6 ngay xur ly nudc thai thi ham
luong phét pho téng s6 & tat ca cac cong
thuc thi nghiém déu c6 xu huéng ting
1én so véi gid tri nay ¢ thoi diém 0 ngay
riéng CT4, thong s6 nay giam dat 0,25
mg/l, dat ti€u chuén theo cot Bl (chét
lugng nude tudi) theo Quy chuin chat
lugng quéc gia vé chat luong nude mit
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QCVN 08-MT:2015/BTNMT. Ty 1€ loai
bo Phét pho tong s cua cong thire thi
nghiém CT4 1a 63 %.

O thoi diém 9 ngay xu ly nudc thai
cho thay ham lugng phdt pho tong sé ting
déu o tit ca cac cong thirc va déu vuot giGi
han phép d6i v6i chat luong nude tudi va
gi4 tri cua thong sd ndy c6 xu hudng ting
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1én & ngay thtr 15 cua thi nghiém & cac
cong thtrc thi nghiém.

Nhu vdy, ham luong phdt pho tong
sd dat yéu cdu chét luong nudc tudi khi
thuc hién xtr ly & cong thirc CT4 va dén
ngay thir 6.

Nghién ciru

3.4. Sinh truwong cia hon hop vi
tao Chlorella sp. 1 va Scenedesmus sp. 1
trong cdc cong thirc xwr ly nwoc thai

Sinh trudng ctia hdn hop vi tao va vi sinh
vat trong cac cong thuc xtr Iy nude thai sau 15
ngay xu ly nudce thai dugc trinh bay ¢ Hinh 3.

=—o=CTI-VT

=>=CT2-VT
CT3-VT
CT4-VT

et (CT3-VSV

Mat do té bao (Triéu TB/ml)

ON

3N
Thoi gian (Ngay)

6N

——(CT4-VSV

9N I5N

Hinh 3: Sw thay déi mét dé té bao vi tio ¢ cdc cong thive thi nghiém xiv Iy khdc nhau sau
15 ngay

Két qua trinh bay & Hinh 3 cho thay
sau 6 ngay xu ly, mat do té bao hdn hop
vi tdo cac cong thuc thi nghiém cé xu
hudng ting nhe va giam dan téi ngay thu
15, cu thé mat do & bao (MPTB) & CT4
tang nhe dao dong 3,62 tri¢u té bao/mL
(tang 4,7 %), con cac cong thic CT3 voi
MDTB dat 3,23 triéu té bao/mL (triéu TB/
mL) (gidm 10 %), CT2 dat 2,87 triéu TB/
mL (giam 20,3 %) va CT1 dat 2,06 triéu
TB/mL (giam 42,8 %) so voi mat do té
bao ban dau ¢ thoi diém 0 ngay (3,603
triéu TB/mL). Quan sat trong céc binh
thi nghiém cho thdy ¢ CT1, té bao tao tir
ngay thu 6 tré di c6 hién tugng bi von,
bam day va dan mét sic t6 (¢ ngay tha
15), nguyén nhan c6 thé 1a do hdn hop tao
chua thich nghi véi ngudn nude thai trong
thoi gian ngan. O cong thiec CT2, do tao
bam vao trén bé mit cua than hoat tinh
nano, ngoai ra ciing xuat hién cac mang

sinh hoc trén bé mit nén c6 hién tugng bi
yém khi, han ché oxy nén sinh truéng cua
tao ciing bi anh huong va dan dén MDTB
giam manh sau 15 ngay xu ly. O CT3,
do c6 két hop gitta hon hop cua tao va vi
sinh vat nén nudc thai trong qua trinh xir
ly c6 mui do méi truong vi sinh kha giau
dinh dudng nén vi sinh vat phat trién kha
manh, tdo phat trién chdm hon nén khong
canh tranh vé ngudn dinh dudng do vay
MDTB lai bi giam sau 15 ngay xu ly. O
CT4, két hop giita hon hop vi khuan va
vi tao dd dugc gan vdi than hoat tinh c6
gin hat nano sit, theo danh gid cam quan
cho thay nuc sau khi xtr ly khong ¢ mui
ho61 kho chiu, MDTB vi tdo tang nhe sau 6
ngay xu ly (3,62 triéu TB/mL), mang sinh
hoc ciling da dugc hinh thanh. Tuy nhién,
khong gay ra hién tuong yém khi trén bé
mat nudc xu ly.
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Két qua kiém dém mat do té bao &
cac cong thic thi nghiém trong cac thoi
diém khac nhau ciia qua trinh thi nghiém
cling d phan nao ly giai dugc bién dong
chét lugng nuée thong qua cac thong sb
BOD., Nito tong s6, Phét pho tong sd.
C6 thé hiéu ring khi méi dugc dua vao
moi trudng nudc thai cé chira chat mang
la vat liéu nano Fe-Mn/AC than hoat tinh,
cac chung vi sinh vat va vi tdo da cé phan
mg dé thich nghi v6i su c6 mit cia chét
mang. Mot cach gidi thich khéac 1a nano
Fe-Mn/AC da cé tac dong han ché su phat
trién cta cac vi sinh vat va vi tao trong
giai doan dau. Sau khi hé vi sinh vat va vi
tao da thich nghi, phat trién va tao mang,
thi ching hoat dong tich cuc, phdi hop
cung chit mang mét cach hiéu qua trong
xtr Iy ngudn nude giau chat hiru ¢ dé hoa
tan. Qua trinh thich nghi nay dugc cho la
dién ra trong thoi gian trudc 6 ngay bit
dau tir chu ky thi nghiém.

Sau ngay tho 6 cua thi nghiém,
luong nito va phét pho trong méi truong
da giam déng ké, nguén dinh dudng cho
céc vi sinh vat va vi tdo da han ché cung
v6i gi6i han vong doi cua chung dan dén
xu huéng giam sé luong té bao trong
modi truong. Pay ciing chinh la thoi gian
khuyén nghi thuc hién xir ly ngudn nudc
nay theo mé hinh thiét ké.

Nhu vay, voi cong thire thi nghiém
CT4, hiéu suit xu ly tong nito trong
ngudn nudc dat 75 % va tong phdt pho
la 63 % tai ngay thir 6 cua qua trinh xur
ly. Két qua nay co thé so sanh duogc véi
nghién curu cua tac gia Prakash va cong
su (2021). Trong d6, tai thoi diém 30 ngay
sau khi thyc hién thi nghi€ém, Chlorella
vulgaris duge st dung dé loai bo cac chat
dinh dudng nhu nito va phdt pho trong

nudc thai cong nghiép thu duogc tur thac
Berkelah, Gambang vé&i hiéu sudt xir
ly cao nhét 1a 51,31 % voéi tong nito
93,62 % véi tong phdt pho. Nghién ciru
ctia Rani va cong su (2021) chi ra ring tao
Chlorella sorokiniana gitip loai boé nhanh
> 80 % nito va phdt pho khoi nude thai
d6 thi, hiéu suét loai b COD va BOD
duogc cai thién 10 %. Tuy nhién, hi¢u qua
loai bo nito giam manh do hoat dong cua
chét nitrat hoa dugc ting cudong va qua
trinh thuy phan té bao chét thong qua qué
trinh thuy phén cua vi sinh vat, giai phdng
nito hitu co hoa tan va amoniac. Lau va
cong su (1996) nghién ctru kha nang cua
Chlorella vulgaris trong viéc loai bo chét
dinh dudng va bao cdo hi¢u qua loai bd
chat dinh dudng 14 86 % ddi vdi nito vo
co va 78 % ddi voi phot pho vo co. Trong
nghién ctru trude doé, Colak va Kaya
(1988) da bao cao loai bo nito (50,2 %) va
phét pho (85,7 %) trong xir Iy nuée thai
cong nghiép va khu photpho (97,8 %)
trong nudc thai sinh hoat do xur ly tdo.

Vi sinh va vi tdo la nhitng nha may
san xuat té bao dé chuyén hoa sinh hoc
céc chat thai ndng nghiép thanh nhién liéu
sinh hoc va héa chét sinh hoc. Nhiéu vat
li¢u nano khac nhau da duogc nghién cuu
dé cai thién hiéu qua cua cc nha may san
xuét té bao vi sinh vat va vi tao. Zhao va
cong su (2022) dd cung cap mot danh gia
toan dién vé viéc st dung vat li€u nano
dé tang hiéu qua san xuét hoa chat cia té
bao vi sinh vat. Viéc st dung vat li¢u nano
trong hé théng phan hity ky khi dé tao diéu
kién thuan loi cho viéc truyén dién tir truc
tiép giita cac ca thé, ngin chan su tc ché
Iwu huynh/ amoniac, cung cap vi chét dinh
dudng va cd dinh cac enzym hoat dong c6
thé 1a mot chién luge hiru ich dé cai thién
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hiéu suét ciia qué trinh phan huy ky khi
[1]. C4c hat nano oxit sét c6 thé lam tang
dang ké san luong khi sinh hoc trong qué
trinh phan huy ky khi bang cac cong dong
vi sinh vat xen ké [8]. Than sinh hoc c6
ngdm tim cau tric nano oxit sit dugc sir
dung dé hap phu phét pho tir nudc thai
nong nghiép [21]. Cac hat nano tir tinh cd
tmg dung rong rdi dé thu hoach vi tao va
¢ dinh vi sinh vat [19]. Vi cac vat liéu
géc cacbon c0 tinh linh dong dién tu tot,
dién tich bé mit 16n, d 6n dinh hoa hoc
cao va gia thanh twong d6i thap nén chiing
da duogc su dung dé ché tao chét xic tac
dién va dién cuc cho pin nhién li¢u vi sinh
vat [14]. Céc nghién ctru ciing cho thay
oxit sit dugc nap vao than sinh hoc co thé
tao thanh mét to hop nano cho cac dién
cuc [20]. Vi tao co thé duoc sir dung nhu
mot tién chat ddy hira hen dé ché tao dién
cuc sinh hoc véi ty 1€ N / C cao cé thé
tang cuong su gan két cua vi khuan [23].

Mot wu diém 16n ciia mé hinh xir 1y
nudc nay 1a khong sinh mui héi trong sudt
qua trinh xur ly bén canh tinh nang xu ly
ngudn nudc giau hitu co bang bién phap
don gian va kinh té.

4. Két luan

Nghién ctru da phan 1ap va nhan nuéi
thanh cong ba chung vi tdo va ba chuing
vi sinh vat c6 kha nang tao mang sinh
hoc (Biofilm) va xir Iy ngudn nudc giau
chat hitu co dé& hoa tan dé phdi két hop
VGi chét mang la vat li¢u nano Fe-Mn/AC
than hoat tinh dé thuc hién mo hinh thi
nghiém xir Iy ngudn nude thu gom tir hé
thong thuy loi Bac Hung Hai. Hon hop
vi tdo Chlorella sp., Scenedesmus sp. va
Spirulina sp. phdi hop véi ty 16 1:1:1 sau
5 ngay roi gin véi hdn hop cac ching

Nghién ciru

vi sinh vat Bacillus sp., Aeromonas sp.
va Pseudomonas sp. va nudi trong moi
trudng chat mang trong 3 ngay trude khi
dua vao ngudn nude can xir 1.

Sau 6 ngay thi nghiém, cong thtrc
CT4 v6i hon hop hdn hop vi tao Chlorella
sp., Scenedesmus sp. va Spirulina sp. va
vi sinh vat Bacillus sp., Aeromonas sp. va
Pseudomonas sp. ¢6 gan voi chat mang
(vat li¢u nano Fe-Mn/AC than hoat tinh)
cho hi¢u qua cao nhét, ham lugng BOD,
giam con 5,47 mg/L (42 %), ham luong
nito tong sé con 7,01 mg/L (giam 75 %)
va phét pho tong s con 0,25 mg/L (giam
63 %) dat tiéu chuan theo cot B1 (chat
luong nudc tudi) theo Quy chuin chat
lwong qubc gia vé chit lwvong nudc mat
QCVN 08-MT : 2015/BTNMT.

Bén canh hi¢u qua xur ly cao, co thé
so sanh véi cac két qua ciia nhiing cong
bd trude d6 va trong thoi gian tdi wu (06
ngady) uu viét nita cia mé hinh nay la
khong gay mui trong sudt qua trinh xir 1.

Nghién cuu da dat dugc nhiing két
qua nhét dinh, tuy nhién can tién hanh cac
nghién ctru sdu hon véi quy mo 16n hon
vé thé tich va thir nghiém v6i mé hinh
dong dé c6 nhitng danh gia tét hon vé mo
hinh nay huéng dén mé hinh xtr 1y phu
hop cho cac nguén nudc mat dac biét la
ngudn nudc trén hé thong thiy loi dam
bao tiéu chudn chat lwong nudc tudi dong
thoi phi hop vé cong nghé va gia thanh
dau tu; hudng dén mot mo hinh toan dién
hon, bén vimg va khong gdy 6 nhiém
khong khi (mui) khi xir ly 6 nhiém nudr.

Loi cam on: Xin cam on dé tai
“Nghién cuu ung dung phuc hé nano -
biofilm tir vi sinh vt va vi tao dé xir Iy
miee thai giau hivu co' dé hoa tan va kim
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loai nang: thi diém voi chat luwong nudc
trén hé thong thuy loi Bic Hung Hai” -
B§ Nong nghiép va Phat trién Nong thon,
2020 - 2021 da cung cip sb liéu cho ban
thao bai bao nay.
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