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press-mud to bio fertilizer. Fifteen different microorganisms were isolated from 20 collected samples from the rice
field or sugarcane field in Thanh Hoa, Nghe An, Ha Tinh province. Among 15 isolated microorganisms there were
five bacteria strains and 10 actinomyces strains. X-VDT3 strain and X-VDT6 strain showed the highest cellulose
degradation with a diameter of the degrade zone of 29 - 30 mm, respectively. The press-mud after 25 days treated
with these strains was determined as standard biofertilizers. X-VDT3 and X-VDT6 were identified as Streptomyces
phaeoluteigriseus and Streptomyces matensis, they are potential strains for press-mud treatment.
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BUGC PAU UNG DUNG TAO BAM XU LY
NUOC THAI SINH HOAT VA NUOC THAI CHAN NUOI

D6 Phuong Chi', Pinh Tién Ding,
Vit Pham Thai', Nguyén Thi Thu Ha?

TOM TAT

St dung nudc thai sinh hoat va nudc thai chdn nu6i (6 nhiém hiu co, d6 duc, dinh dudng va vi sinh vét) dé tao
mang tdo bam va budc dau ting dung xu ly. Tdo bam bd sung phat trién trén vat liéu loc dang hat nhya nhanh nhét,
sau d6 dén dat sét nung, xo diia va cudi cling la soi va da cuoi, trong d6 mat do dat dén khoang 18 x 23° TB/cm? vao
ngay thi 9 - 12 va dn dinh dén ngay thi 21. Cac chi thich hgp véi diéu kién xt ly nudc thai la Cyclotella, Navicula,
Nitzschia (tdo cat), Euglena (tdo mat), Closterium, Pediastrum, Ulothrix (tdo luc) va Aphanothece (tdo lam). Sti dung
mang tdo da hinh thanh dé€ xt Iy nudc thai cho két qua dat quy chuén sau 3 ngay ddi v6i nudc thai sinh hoat va
05 ngay do6i v6i nude thai chan nudi. Hiéu qua xt ly phin 16n cac thong s6 hitu co va dinh dudng déu dat trén 65%

doi vai tat ca cac cong thic thi nghiém déc biét dat trén 80% d6i v6i N va P; trén 94% ddi véi coliform.

T khoa: Nudc thai giau N va P, tdo bam, vat liéu loc, xtt Iy nudc thai

I. AT VAN BE

Nudc thai giau Nito va Photpho khong chi la
mot trong nhiing van dé mai trudng ctia Viét Nam
hién nay ma con la vin dé quan trong nhét trong cac
hién tugng 6 nhiém moi trudng 6 noéng thoén - noi
chiém t6i trén 70% dan s6 ca nude (Bo Tai nguyén
va Moi trudng, 2014). Chung dén tii cac nguon nude
thai sinh hoat, chan nudi, lang nghé ché bién luong
thuc, thuc phdm va nudc chay tran qua khu vyc san
xudt nong nghiép. Néu nhu cac ngudn thai khac c6
thé tién hanh kiém soat trong qua trinh san xuit dé
giam phat thai dinh duéng (vi du han ché va thay déi
phuong thtic st dung phan bén, dém 16t sinh hoc
trong chan nuoi), thi nudc thai sinh hoat chi c6 thé
tién hanh kiém soat cudi ngudn.

Khéc véi cac cong nghé hoa ly, bai loc trong cay
gan day dugc bié dén hu mot giai phap cong nghé
sinh thai xt ly nudc thai trong diéu kién tu nhién dat
hiéu qua cao, than thién v6i moi trudng, chi phi thap
va 6n dinh (Nguyén Viét Anh, 2005), cé thé ap dung

& dat can va dat ngap nudc. Viéc ting dung tdo vao
xt ly nudc thai khong qua méi mé nhung c6 tiém
nang ung dung rong rai trén nhiéu diéu kién sinh
thai khac nhau (Nguyén Van Tuyén, 2003) bao gom
ca dang song lo lting va bam dinh. Néu dang song lo
lting ctia tdo dem lai hiéu qua khd cao do toc d¢ sinh
truéng nhanh (Nguyén Thi Thu Ha va ctv., 2016)
thi viéc sti dung tao bam sé dem lai lgi ich cao hon
do dé thu héi sinh khéi trong va sau qua trinh xt ly
nudc thai (Azim et al., 2005; Wu, 2017). Tuy nhién,
sinh trudng ctia tdo bam phu thudc chdt ché vao
quén xa goc ban dau va vat chat nén (Horner et al,
1990). Vi vy d€ budc dau ting dung tdo bam trong
xt ly nudc thai sinh hoat va chan nuoi, trong nghién
ctiu nay tht nghiém kha nang sinh trudng cta tao
bam trén nhiing vat liéu xt ly khac nhau.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu
- Vit liéu loc st dung: soi, da cudi, dat sét nung,

'Trung tdm Phan tich va Chuyén giao cong nghé mai truong, Vién Moi truong Nong nghiép
2Bo mon Cong nghé Moi truong, Khoa Méi truong, Hoc vién Nong nghiép Viét Nam
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hat loc nhuya, xo dita xti ly tdy mau. Tét ca cac vatliéu
sti dung loai san phdm thuong mai trong loc nudc,
gia thé trong cay.

Vit liéu nghién ctiu dugc danh gia duong kinh,
khéi lugng riéng va dién tich bé mit tuong déi bang
cac phép do vat ly thong thudng thong qua kich
thudc (thudc kep) va khoilugng (cén ky thuat). Dién
tich bé mét tuong doi dugc tinh dya vao cong thuc
tinh dién tich binh ciu (d6i vdi soi, da cudi, dat sét
nung), hinh tru (d6i véi xo dtia, ludi nhya) va theo
cong bd cua nha san xuét déi véi hat loc nhya. Can
ct dién tich bé mat ngoai tuong doi, 14y khoi lugng
vat liéu d€ tong dién tich bé mit tuong déi cua vat
liéu trong mot khay thi nghiém dat 0,03 m*/khay thi
nghiém, dong thoi vat liéu trong khay khong vugt
qua 2 - 3 16p vat liéu. Do do6, khoi lugng vat liéu st
dung khac nhau déi véi cac vat liéu: soi, da cudi va
dat sét nung st dung tt 280 dén 400 g, hat loc nhya
va luéi loc nhya la 8 - 20 gam va xo duia 1a 4 gam
(Bang 1).

Bang 1. Mot s6 ddc tinh vat ly
ctia vat liéu stt dung trong nghién ctiu

buone Khéi Diéntich  Khi
Vitliea | kinh  1vong DbEémat luong
et (mm) riéng  riéng st dung/l

(kg/m?®) (m?*kg) khay(g)
Séi 5-10 2300 0,108 280
ba cudi 15-17 2700 0,078 400
Hat loc nhya | 11-12 560 1,466 20
Ludi nhya 0,40 110 3,665 8,0
batsétnung | 10-12 1300 0,098 300
Xo dua 0,35 75 7,962 4,0

- béi tugng nghién ctiu:

+ Tao bam ty nhién thu hoi tai cac ho, kénh
muong nhén thai.

+ Nudc thai sinh hoat dugc ldy tii ho ga tép trung
ctua cum déan cu xa C6 Bi, huyén Gia Lam, Ha Noi
(bao gdbm nudc thai sau bé phat).

+ Nudc thai chan nu6i dugc ldy sau biogas ctia
trai chan nuoi 25 con lgn giong.

2.2. Phuong phap nghién ciiu

2.2.1. Phuong phdp ddnh gid chdt lugng nuéc

Mau nudc tat ca cac ho nghién ctu dugc thu
thdp bang phuong phap ldy mau hon hgp theo
thoi gian, can ct huéng dan ctia TCVN 6663: 2011
(ISO 5667: 2006 - phan 1, phan 3 va phan 6). Panh
gid chat lugng nudc st dung QCVN 14:2008/
BTNMT va QCVN 62-MT:2016/BTNTM cho cac

thong s6 pH, TSS, BOD, COD, N va P téng s6, PO,*,
NH,*, NO," Pb, Cu, Zn va coliform theo cac phuong
phap theo tiéu chudn hién hanh.

2.2.2. Phuong phdp bé tri va theo déi thi nghiém
a) Thi nghiém 1. Ddnh gid hiéu qud tao mang
periphyton trén cdc vat liéu loc

St dung cac khay nhua trong (13 x 23 x 8 cm)
chtia vat liéu loc khdc nhau véi dién tich bé mat
riéng tuong duong nhau ngdm trong hén hgp nude
thai va dung dich chtia tdo bam (thu trén bé mat 1a
sen, sung, béo cai, vat liéu troi ndi khac tai cac kénh
muong nhan nudc thai sinh hoat va chan nuéi trén
dia ban huyén Gia Lam) véi ty 1é lan lugt la 80 va
20% vé thé tich. S6 lugng khay thi nghiém: 2 loai
nudc thai x (5 cong thtic +1 do6i chiing) = 3 lan lap
lai = 36 khay.

Theo doi thanh phan va mat d¢ tdo bang budng
dém plankton trén vat kinh 10x - 40x theo khda dinh
loai ctia Nguyén Vin Tuyén (2003); Duong Dtic Tién
va Vo Hanh (1997) véi tdn suat 1 - 2 1an/tuan dén khi
mang tdo quan sat dugc bang mit thuong.

b) Thi nghiém 2. Ddnh gid hiéu qud xii ly nudc thdi
cua mang sinh hoc tao thanh

Loai bo dung dich nudi mang, bé sung nudc thai
sinh hoat va chan nudi sau 01 ngay lang tu nhién
vao cac cong thic thi nghiém, theo déi cac thong
s6 chét lugng nudc quan trong... dinh ky bang cac
phuong phép phan tich hién hanh. Hiéu qua xu ly
nudc thai dugc tinh trén cac thong s6 mai truong da
néu (phan 2.2.1) véi cac tiéu chi sau:

v r

Hiéu suat xti ly (%): H = x 100%

Trong do: C,: nong do ddu vao (mg/l); C,: nong do
ddu ra (mg/l).
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién ti thang 3 dén thang
6 nam 2019 tai Trung tdm Phén tich va Chuyén giao
cong nghé moi trudng, Vién Moi trudng Nong nghiép.

I11. KET QUA VA THAO LUAN
3.1. Pidc diém cua nudc thai trude khi xu 1y va miic
do6 hinh thanh tao bam trén vat liéu

Tién hanh ldy mau nudc thai sinh hoat va nudc
thai chin nudi tai cac cong thai tdp trung vao thoi
diém phat sinh nudc thai 16n nhét, cac thong s6 moi
truong pho bién dugc phan tich tai tting 14n 14y mau,
mot s6 thong s6 nhu kim loai ndng va vi sinh vét
dugc phén tich trong mau hén hgp, két qua dugc
trinh bay trong bang 2.
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Bang 2. Dic diém chit lugng nudc thai trude khi xui ly

Nudc thai sinh hoat Nudc thai chan nudi
Thong so Pon vi ., . -MT:
) . Ket qua 14:20((}éic/XZIYNMT Ket qua (22(?1‘2/\1];;"2Nﬁ5
pH - 7,45 - 8,11 5-9 4,35 - 6,78 55-9
BOD, mg/l 6-123 50 480 - 670 100
COD mg/1 120 - 240 - 710 - 6200 300
TSS mg/1 140 - 170 100 440 - 580 150
Tong N mg/1 67 - 95 - 94 - 175 150
N-NH,+ mg/1 33-39 10 14 - 36 -
N-NO,- mg/l 0,09 - 0,15 50 6,7 - 9,5 -
T6ng P mg/l 20,1-27,1 - 18,7 - 42,5 -
P-PO43' mg/l 3,9-4,8 10 8,7 - 15,8 -
Cu mg/1 1,006 - 0,873 -
Pb mg/1 0,002 - KPH -
Zn mg/1 1,241 - 0,653 -
Coliform MPN/100 ml  14.600 5.000 48.000 5.000
Ghi chu: “KPH” Gid tri nhé hon nhudng phdt hién ciia thiét bi do; “-” Khong quy dinh.

Nhu védy, nudc thai sinh hoat c6 ham lugng
amoni, N va P tdng s0 rit cao, ngoai ra con bi 6
nhiém béi hitu co, chit ran lo ling va vi sinh vét.
Nudc thai chdn nuéi 6 nhiém ning bai hitu co, vi
sinh vat, ngoai ra con 6 nhiém bdi N va P & ca dang
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hoa tan va dang tong s6, moét s6 thoi diém co6 pH
thép. Nong d¢ ctia cdc thong s6 6 nhiém vugt QCVN
62-MT:2016 tuong ting tu vai lan dén gan 10 lan, ¢
phat hién thay kim loai nang trong nudc thai sinh
hoat (Cu, Pb, Zn) va nudc thai chdn nuoi (Cuva Zn).

Ludi nhya =0—Bit sét nung —8— Xo dira

1 gl

Ngay theo di

Hinh 1. Dién bién sinh trudng ctia tdo bam trén cac vat liéu loc v6i nudce thai chan nudi

Sti dung 80% thé tich nudc thai chan nudi va sinh
hoat trén vat liéu loc v6i 20% dung dich mam tao
ban dau, tién hanh do dac mat do tao sinh trudng
trén vat liéu véi tan sudt 3 ngay/lan cho két qua
nhu hinh 1. Trong mau déi chiing, tdo bam phat
trién trén thanh khay kha nhiéu cho dén mat do tu
2 x 10° TB/cm? dén 8 x 10° TB/cm? thi chdm lai (sau
6 - 9 ngay) trong d6 & nudc thai chan nudi nhanh
hon so v6i nudc thai sinh hoat. Quy luét tuong tu
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xay ra trén cac vat liéu loc, tuy nhién mét d¢ 16n nhat
trén vét liéu tim thdy & ngay thd 9 - 12, mat do tao
ti 12 x 10° TB/cm? dén 23 x 10° TB/cm? (Hinh 1).
O tit ca cic cong thiic, sau ngay thi 12 bit ddu c6
hién tugng bong mang khi thay nuéc, tuy nhién mat
do tao khong giam cho dén ngay thii 21 cho théy toc
do sinh san va hinh thanh mang xap xi toc do

bong mang.
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T6c d6 sinh trudng ctia mang téo trén cac vatliéu  Tuy nhién, do ddc diém vat ly va héa hoc ctia cac vat
loc khong giong nhau, trong quy mo thi nghiém, hat  liéu khdc nhau nén mat do va téc d¢ sinh truéng cua
nhua, sau d6 la d4t sét nung va xo dua thich hgp v6i  tdo khong phai 1a cén ctt duy nhit khang dinh tiém
su phat trén ctia tdo hon so véi cac vét liéu con lai.  nang cua vt liéu trong xt ly nudc thai.

Bang 3. Thanh phan tdo b sung va mang tdo hinh thanh trén cac vat liéu loc

Ty 1¢ trung binh (%)@ Su xudt hién trén tiing vat liéu®
TT Chi Ban NT NT ¢ P4 Hat Lubi Pdtsét  Xo
dau sinh hoat | chdn nuoi cudi | nhua nhva | nung  diia
1 Amphipleura 1,55 3,10 0 X
2 | Cyclotella 5,85 12,45 4,47 X X X b'e X
3 Eunotia 3,63 4,06 3,20 X X X X
4 Melosira 2,1 2,64 1,56 X X
5 | Mastogloia 1,03 0 0
6 Navicula 15,28 18,50 15,32 X X X X X X
7 Neidium 0,39 0,78 0 X X
8 | Nitzschia 9,28 16,28 6,38 X X X X
9 | Pinnularia 3,485 4,76 2,21 X
10 | Stauroneis 4,96 5,71 4,21 X X X X X
11 | Synedra 1,48 0 2,96 X
12 | Euglena 3,93 0 7,86 X X
13 | Phacus 8,85 8,40 9,30 X X X X
14 | Urceolus 0,17 0 0,34 X
15 Ankistrodesmus 1,16 2,32 0 X X X
16  Bulbochaete 1,135 0,51 1,76 X X
17 Chlorella 3,29 1,08 5,50 X X X
18  Coelastrum 1,03 2,06 0 X X
19 | Cosmarium 3,81 2,42 5,27
20 | Closterium 6,44 5,65 7,23 X X X
21 | Desmatractum 0,05 0 0
22 Dichotomosiphon 1,05 0,73 1,37 X X X X
23 | Hyaloraphidium 0,325 0,65 0
24 | Kirchneriella 0,88 0 0 X X
25  Pediastrum 3,99 0 7,98 X X X
26  Pleurotaenium 0,615 0 0
27  Scenedesmus 4,77 5,78 3,76 X X X X X
28 | Spirogyra 0,49 0 0
29  Tetraedron 0,23 0,26 0 X X
30 | Xanthidium 0,23 0 0
31 | Ulothrix 2,725 0 5,45 X
32 Aphanothece 1,35 0 2,70 X X X X X X
33 Merismopedia 1,245 1,32 1,17
34  Oscillatoria 3,2 0,54 0 X X X X
Tong so chi 34 22 21 13 12 15 16 17 19

Ghi chu: V' Ty 1¢ tinh trén mat do trung binh cia tdo bam trong cdc cong thiic thi nghiém; @ Chi tdo ¢6 xudt hién
trong it nhdt mot thoi diém ldy mau.
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V6i cac quan thé ban dau gom 34 chi tao trong
d6 tao luc da dang nhat chiém 16 chi va tdo cat
phong phu nhat véi 11 chi nhung chiém t6i 49%
vé ty 1¢, sau khi ti€p xdc véi nudc thai trong vong
21 ngay, khong chi méat do6 ma thanh phan tao cling
c6 su thay d6i dang ké. Sau 21 ngay, chi con 21 - 22
chi sinh trudng va phat trién dugc trong diéu kién
80% nudc thai tuy nhién thanh phan khong giong
nhau d6i véi nudce thai sinh hoat va nudc thai chan
nudi (Bang 3). Cac chi thich hgp véi diéu kién xt ly
nudc thai chan nudi va sinh hoat va Amphipleura,
Cyclotella, Navicula, Nitzschia (tao cat), Euglena

(tdo mat), Closterium, Pediastrum, Ulothrix (tdo luc)
va Aphanothece (tdo lam). Két qua nay c6 thé lam
can cu lya chon cac quan thé€ tdo géc trong xi ly
nudc thai st dung loc sinh hoc ty dudng. Khong co6
su khac biét vé s6 lugng chi sinh trudng tot trén cac
vat liéu loc khac nhau nhung thanh phan tao sinh
truéng dugc trén tliing vét liéu loc khong giong nhau
(bang 3), két qua nay c6 thé st dung lam can ct lua
chon quén xa tao gbc trong xt ly nudc thai st dung
loc sinh hoc ty dudng.

3.2. Hiéu qua xi ly nudc thai cia mang sinh hoc
tdo trén vat liéu loc

Bang 4. Chit lugng nudc thai xu ly véi thoi gian luu 5 ngay tai cac cong thic thi nghiém

, Sau xu ly QCVN
Loai Théngss  Ponvi Y f,c Déi Dt sét Hat Luéi | 14:2008/B
xuly chiing nung nhya nhya TNMT
I Nuic thdi sinh hoat
pH - 7,8 6,92 6,55 6,62 6,59 5-9
BOD, mg/1 88 76% 29° 25¢ 27b 50
COD mg/1 180 1242 44P 40¢ 40¢ -
TSS mg/l 150 1322 44P 45® 41° 100
Téng N mg/l 92 77,19 9,92 8,57 8,25 -
N-NH,* mg/1 36 12,391 0,217 0,126 0,102 10
N—NO3— mg/1 0,1 0,213 0,314 0,312 0,213 50
Tong P mg/1 24 13,71 4,98 4,27 4,13 -
P—PO43’ mg/1 4,210 2,381 0,149 0,106 0,118 10
Cu mg/1 1,006 0,892 0,188 1,010 0,722 -
Pb mg/l 0,002 KPH KPH KPH KPH -
Zn mg/1 1,241 1,206 0,488 1,112 0,817 -
Coliform N/l\l/lof;_ml 14.600 10.200 190 350 310 5000
QCVN
II Nudc thdi chan nudi 62-MT:2016/
BTNMT
pH - 5,2 5,33 5,70 5,75 5,72 55-9
BOD5 mg/1 530 410,2* 88,7° 65,3¢ 54,1¢ 100
COD mg/1 870 620° 124° 116° 120° 300
TSS mg/1 510 242,8* 54,4° 63° 65,8° 150
Tong N mg/1 132 72,59 29,82 22,27 25,91 150
N-NH," mg/1 18 11,452 1,596 0,445 0,283 -
N-NO3- mg/l 9,2 2,066 5,030 2,865 1,593 -
T6ng P mg/1 34,2 16,67 1,96 1,44 1,16 -
P—PO:’ mg/1 12,3 6,717 0,211 0,155 0,123 -
Cu mg/1 0,873 0,774 0,163 0,855 0,627 -
Pb mg/1 KPH KPH KPH KPH KPH -
7/n mg/1 0,653 0,529 0,257 0,585 0,430 -
. MP-
Coliform N/100ml 48.000 17.500 3.100 4.200 3.200 5.000

Ghi chii: @9 Thé hié¢n gid tri BOD, COD, TSS gitia cdc cong thiic sai khdc cd y nghia véi a = 0,05.
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Sau 21 ngay tao mang nhén thdy hoat dong cta
mang tuong do6i 6n dinh va phut hgp véi nudce thai,
tién hanh bé sung tuong ting 80% nudc thai va luu
nudc thai trong hé thong dén khi COD va TSS xdp
xi QCVN tuong ting. Theo do, thoi gian luu can
thiét ¢ COD va TSS dong thoi dat QCVN 14:2008/
BTNMT & hau hét cic cong thic thi nghiém la
03 ngay déi véi nudc thai sinh hoat va dat QCVN
62-MT:2016/BTNMT la 05 ngay do6i véi nudc thai
chian nudi. Diéu nay cho thdy tiém ning st dung
tdo bam trong xu ly nudc thai giau hiiu co rat cao
(tailugng BOD va COD ctia nudc thai chan nuéi cao
hon 4-5 lan so véi nudc thai sinh hoat trong khi thoi
gian luu dé dam bao QCVN chi cao hon 1,7 lan).

100

(%)

60

- el

Két qua chit lugng nudc sau xt ly 05 ngay dugc biéu
dién trong bang 4.

bai véi nude thai sinh hoat, sau 05 ngay, ngoai
trti cong thtic doi ching, tat ca cac vat liéu loc sau
nuoi mang déu cho chat lugng nudc dau ra dam bao
QCVN 14:2008/BTNMT bao goém ca hiiu co, dinh
dudng, vi sinh vat (VSV). Tuong tu, doi véi nude
thai chan nudi, mang tao trén vat liéu loc nhya, dat
sét nung giup loai bd chit 6 nhiém dén gia tri dam
biao QCVN 62-MT:2016/BTNMT vé chit hitu co,
chét ran Iwo lting, VSV. O muc y nghia 0,05, hi¢u
qua xu ly vat liéu nhya tét hon dat sét nung va tot
hon nhiéu so véi doi chiing, diéu nay cho thdy tao
bam la yéu t6 quan trong nhat anh hudng dén hiéu
qua xu ly.

M BOD5 M COD B TSS M TéngN [ Tong P [ Coliform

Hinh 2. So sanh hiéu qua loai bo cic chit 6 nhiém trong nudc thai

O tit ca cac cong thic, hiéu qua loai bo N va P
tuong doi triét d€ & ca dang tong s6 va dang hoa tan,
ddc biét 1a photphat va amoni. Diéu nay phu hop véi
quy luat sinh trudng va phat trién ctia vi tdo (Nguyén
Vin Tuyén, 2003), va cling xap xi hiéu qua xt ly caa
tao don bao song lo lting (nhu Chlorella vulgaris -
Nguyén Thi Thu Ha va ctv,, 2016). Tuong tu, hiéu
qua loai bo chit hitu co do anh hudng gian tiép tu
hoat dong ctia tao trong d6 quan trong nhat la cung
cdp oxy cho qud trinh phan Gy hiéu khi cia mang
sinh hoc. Kha nédng loai bo TSS khé tét & cac cong
thiic sti dung dit sét nung cho tdo phat trién nho d6
thuc day qua trinh st dung chat nén trong nude hinh
thanh mang tdo (Azim et al.,, 2005). Trong khi do,
kha nang loai bo VSV gay hai c¢6 thé bi anh hudng tu
qua trinh kht tring tu nhién do anh hudng ctia anh
sang mat troi (tat ca cac vat liéu so voi doi chiing)

IV. KET LUAN

Nudc thai sinh hoat va chan nudi bi 6 nhiém cao
dén rit cao d6i voi chit hiiu co, chat ran lo ling,
dinh dudéng va vi sinh vat 1én dén gan 10 lan so véi
QCVN 14:2008 va QCVN 62-MT:2016/BTNMT
tuong tng. Tao bam b sung phat trién trén vat liéu
loc dang hat nhua nhanh nhat, sau d6 dén dat sét
nung, xo diia va cudi cung la sdi va da cudi, trong do
mat do dat dén khodng 18 x 23° TB/cm? vao ngay thi
9 - 12 va 6n dinh dén ngay thid 21 néu duy tri thay
80% nudc thai dinh ky. Téc d¢ sinh trudng ctia tao

nhanh hon & nudc thai chdn nuéi nhung dat mtc
cao hon & nudc thai sinh hoat. Cac chi thich hop véi
diéu kién xti Iy nudc thai chdn nudi va sinh hoat 1a
Cyclotella, Navicula, Nitzschia (tao cat), Euglena (tao
mit), Closterium, Pediastrum, Ulothrix (tdo luc) va
Aphanothece (tdo lam). St dung mang tdo da hinh
thanh 6n dinh d€ xt ly nudc thai cho két qua dat
QCVN sau 3 ngay déi véi nude thai sinh hoat va
05 ngay doi v6i nude thai chan nudi, hiéu qua xu ly
phan 16n cac thong s6 hiiu co va dinh dudng déu dat
trén 65% doi voi tit ca cac cong thiic, dac biét dat
trén 80% doi véi N va P; xap xi 95% dai véi photphat,
amoni va coliform, ty 1é thuan véi mét do tao va cao
hon nhiéu so véi doi chiing.
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Application of periphyton for domestic and livestock wastewater treatment

Do Phuong Chi, Dinh Tien Dung,
Vu Pham Thai, Nguyen Thi Thu Ha

Abstract

Domestic and livestock wastewater (contaminated of organic, turbidity, nutrients and microorganisms) was used
to create periphyton membranes for initial treatment. Periphyton grew fastest on plastic material, then baked clay,
coconut fiber and slower on pebbles and gravel, with a density of about 10-20 million cells per cm? after 9-12 days.
Suitable genus for wastewater treatment were Cyclotella, Navicula, Nitzschia (bacilariophyta), Euglena (Euglenophyta),
Closterium, Pediastrum, Ulothrix (Chlorophyta) and Aphanothece (Cyanophyta). These periphyton systems removed
pollutant to lower level in comparison with the National Technical Regulations within 3 days (domestic wastewater)
or 05 days (livestock wastewater). The treatment efficiency of all environmental parameter was above 65%, especially
above 80% for total nitrogen and phosphorus, and above 94% for coliform.

Keywords: Fliter materials, Nitrogen and Phosphorus enriched, periphyton, wastewater treatment
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DPAC TINH PROBIOTIC PA ENZYME CUA VI KHUAN VTCC 12251
UNG DUNG TRONG CHAN NUOI
Ha Thi Hang', Duong Vin Hop!, Dao Thi Luong!

TOM TAT

Céc vi khudn tao bao tl dang dugc st dung nhu probiotic trong thiic dn chin nuoi, b6 sung vao ché do an
udng cho con ngudi ciing nhu trong cac loai thude. Chung cang trd nén hip dan hon bdi tinh 6n dinh nhiét va kha
nang song sot qua da day. Trong nghién ctiu nay, cac dic tinh probiotic trong diéu kién in vitro cia chuing vi khuén
VTCC 12251 phén lap tu dat duge danh gia dya vao cac dic diém sinh trudng va kha nang chéng chiu trong moi
truong rudt mo phong. Ching vi khuén dugc dinh danh la Bacillus subtilis VTCC 12251 dya vao phan tich trinh ty
gen 16S rRNA va rpoB. Chiing nay mang ddy du cac dac tinh probiotic nhu: ¢ kha ndng sinh cac hoat chit khang
mot s6 vi sinh vat gay bénh; chiu mudi mat (0,3%), chiu NaCl (10%); sinh trudng dugc trong diéu kién vi hi€u khi;
ton tai trong diéu kién khac nghiét ctia da day va rudt; c6 kha ning badm dinh vao céc t€ bao biéu mo rudt; nhay
cam v6i mot s6 khang sinh thong dung & cac muic do khac nhau va bao ttt ¢ kha nang chiu nhiét & 80°C. Ngoai ra,
chiing nay con c6 kha nang sinh nhiéu loai enzyme ngoai bao véi hoat tinh cao trong cac diéu kién 1én men long va
1én men x6p. Céc két qua da chiing minh Bacillus subtilis VTCC 12251 la mot vi khudn probiotic da chiic ning day
htta hen ting dung trong chin nudi.

T khéa: Bacillus subtilis, bao t, da enzyme, in vitro, probiotic

'Vién Vi sinh vét va Cong nghé Sinh hoc, Pai hoc Quéc gia Ha Noi
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