
KHOA HOC CbNG NGHl 

IXIGHIEIM CUU TAD CHE PHAIVI SIIMH HOC X U LY IXIUIJC 

THAI SIIMH HOAT OO THf HA IMOI 
Ddo Thi Hdng Vdn', Nguydn Vdn Cdeh^ Ddng Thi Thu^ 

T6MTAT 

Hai chung vi kliuan Bacillus lichenifonnis M\, Bacillus subtiJis Ui c() hoat tinh plian hiiy d()ng tinri cac \vi\i 
chat huu CO (I'l'otein, tinh bc)t, lipit), kiicuig canh tranh va IR- CIU' lan niiau din.rr sir dung cM tao chc pham xir 
ly nudc thai sinh boat. Dieu kien \C-\\ men cao cliiing nay (lu(/c xac dnih la: ni(M InnVng ri Anemg (20 g ri 
dudng + cao nam men 10 g + CaCO, 1 g) / l lit; pH: 7; nliict do: 30"C, thoi gian: 36 giry, ty le cap giong: 7%, luu 
lucmg khong khi cap: 0,75 dm' kh(ing khi/lit moi ti-umig/phiit. Clu"- pliain du(.«,' tao ra gcnn co liai chiing vi 
khuan A6, L6 va chat mang v6 co. Mat c\o te bao vi khuan trong clu- piiam c\(n \m IIKM chung dat :;10'' 
CFU/g, th(M gian sir dung chd pham tcit nhat la 3 thang sau klii s;iii xuat. IkrcVc dau img dung ehe pham f> 
quy mo ph(ing thi nghi(;m bang xd ly gian doan nudc thai, chi trong 3 ngay xu ly, ham Immg COD trong 
nudc thai da giam du(x- 65,7%; b.ing xu ly lien tuc sau 5 ngay, COD giam du(rc 67,1%. 

Tir khoa: Che pham sinh hoc. vi khuan phan hiiy huu ca, xir ly nudv thiu, COD. 

I. OAT VAN OE 

Viet Nam la mdt trong nhung qudc gia dang phai 

ddi mat vcri thue trimg d nhidm mdi trudng nghiem 

trgng, dac bidt la d nhidm mdi trudng nude thai sinh 

boat dd thi. Nguyen nhdn do lugng nucrc thai d cac 

dd thi qua \bn ma he thdng xu ly lai qua it, vi vay 

nuoc thai sinh hoat phdn 1cm khdng duoc xii ly ma 

thai thdng ra cdc hd thdng thoat nude, sau dd chay ra 

eae con sdng. Hau het eae eon sdng d ddng bdng deu 

mat hodn toan kha nang tu lam sach, do hang ngay 

phai tidp nhdn mdt lugng nudc thai \bn chua qua xu 

ly. Sd lieu quan trde ciia nhdm tac gia tai mdt sd eon 

sdng trdn dia ban Ha Ndi eho thay eae ehi tieu ddnh 

gid d nhidm huu ea, vd ca, colifomi hau hdt deu vugt 

qua quy chuan qudc gia vd chat lugng nudc mat 

(QCVN 08:2008/BTNMT) [4]. Trong dd, d nhidm 

gay ndn hoi eae hgp chat hiiu ea (xdc dinh thdng qua 

ham lugng COD vd BOD5) la chii ydu vd vugt xa quy 

chuan nay. Vide nghidn eiiu dua ra cdc giai phap 

edng nghd nhdm giiip xu ly nuoc thai sinh boat d cdc 

dd thi la hdt siic can thidt. 

n. NGUYEN UEU VA PHUONG PHAP NGHEN CUU 

1. Nguydn lidu: 

2 ehung vi khuan ed boat tinh phdn hiiy ddng 
thdi cdc chat hiiu ea (protein, tinh bdt, lipit) dugc 

'Khoa Cong ngh? Sinh hpc, Vi$n Dai hpc Md Ha Npi 
^Vien Cong nghe Sinh hpc va CNTP, Trudng DH Bach 
khoa Ha Npi 

phan lap bi mau nucre sdng Kim Nguu, Td Lich, bao 

gdm: Bac-illuslichenifomdsM>, Bacillussubdlis\£. 

2. Phuang phdp nghidn eiiu 

Phwmg phap xac djnh COD: TCVN (>491:1999 
(ISO 6060:1989). 

Phuang phap xac dinh BOD5: TCVN 6001: 
1995. 

- Phuong phap xac djnh mat do te bao [2]: 

+ Pha loang mau. 

+ Mau da ])ha loang ducie cay tren trang tren dia 
petri cd chini cac mdi trudng tuong ling. 

+ Cac dia thach sau khi eay ducyc u d nhiet do 28 
- 30"C trong vdng 24 gi(V. 

+ Tien hanh ddm sd lucmg khuan lac tao thanh 

trdn (Jia thach va tinh toan sd lugng vi sinh vat cd 

trong 1 ml mau theo cdng thiie: 

C F U / m l ( g ) = A x l / K x l / V 

A: Sd khuan lac trung binh xuat hidn trdn (fia 
petri ed cung do pha loang; 

V: The tich dich pha loang trang trdn mdi dia 

(ml); 

K: Do pha lodng eua dich duge cay. 

Ul. KET QUA rJGHEN CUU 

1. Kidm tra su tuang ho ciia hai chiing vi khuan 

thi nghidm 

Hai ehung vi khuan B. licheniformis A6 va B. 

subtilis L6 dugc su dung trong nghidn ciiu nay la cdc 
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chung cd boat tinh i)han liiiy (long llun c;ic h(.)p chat (iua hinh 1 cho thay, d eae didm giao nhau giira 
hmi ca (pr()l(Mn, linli bgl, lipit) trong ninre lluii sinh cie diiVmg ria efiy eiia chiing B. liclienifcmnls AS va 
boat dd tlii. Cliinh vi vay, da sir dung ddng thoi ci hai /i std)tilis Ii) hai chiing nay van phat trii'-n tdt, dieu 
chung nay (!("'tao clu'])ham. „;,y (,, „^rliia la hai cluing nghii'U cim khdng canh 

Van (!(''dat ra la cic cluing vi kliuan (linn.-sir (lung tranh cimg nhir ire clu'' lan nhau. Ki'H qua nay cho 
d()ng (hoi trong mdt clu"̂  i)]i;im i)bai la cac chung |)hr|) sir (iiuig ddng thoi bai cluing B. lichenilbmiis 
khong canh tranh hoae IR- CIK- lan nhau. Krl (iu;i danh ^^•^ y., /• sv//;////,s- [fy (\r s;in xnal chd i)bam xu ly nir(>c 

thai CO kli.'i nang i)han gi;ii hoi) chat liini C(r. 

2. Didu kirn h'̂ n men car chiing vi khuan B. 
licheniformis A() va //. subtilis Uj 

//, Lira chc in inc)i tnrimg hi i iiicii 
Hai chung //. lichc-nilonnis iV) va />'. su/jtilis U) 

ducyc lang sinh Iroiig cac mdi trinnig: \A'>, ri duimg, 
ninre chitH dau. Mat dd tc bao vi khuan (huK xac 
djnh theo th(h gicUi nudi cay; k(-t qua th(' hn'n (rbang 
1. 

gia tuong ho ciia hai cluing />'. lirlwiiiforniis Aii va li 
subti/islTi diix.K- th("" bun trong huih 1. 

\ 

Hinh 1. Kha nang phat tridn cua 2 chung B. 
licheniformis No vd B. .subtilis iJd trdn ciing 1 (ha mdi 

trudng 
Bang 1. Anh hu(Vng ciia mdi trucmg nu(")i edy d(">n sir phat tridn cua chung A6 va I>6 

Thoi gian 

(gi»») 

0 

12 

24 

36 

48 

60 

Mdi tnrong 

LB (CKU/ml) 

.-\(i 

6.1 x 10' 

2,3 X 10'' 

7,9x10" 

2,4 X ur 
7Ax lif 

3,3 X 10' 

Ul 

5,8 X 10' 

3,0x10' ' 

8,6x10" 

1,4x10'' 

8,6 X lO'' 

2.9 X Ui 

MOI t 

ri dmnig ( 

A(i 

3.9 X 10̂  

<S,7x 10'' 

8,1 X 10" 

7,4 X 10'* 

11,2x10'* 

8,1x10" 

'uong 

C n /ml) 

__L6 , 

5,2 X 10̂  

2,2 X 10" 

9,2 X 10' 

6,9 X nr 

l l , 3 x 10'̂  

8,5 X 10" 

.\loi innnig 

iiina'chifl (lau (CM/ml ) 

.\6 L6 

' 4 . 1 x 1 0 ' 3.2x10^ 

6. l.xlO" 8,2xltl" 

;'"),'ixlO' 7.4x10" 

i.iixur (X2xi(r 
9.5 xlO' ' 9.1 xlO'"* 

5.7 X 1(»' j 3.5 X 10' 

Nhin chung, ca hai chiing A6 va Ui d('u phat trien Cung tir kdt qua a bang 1 cho ihay, nudi cay 
tdt tren ca 3 mdi truong thi nghidm. Sau 48 gid nudi trong mdi Uirimg ri dmmg. mat dd cac chiing thi 
eay, mat dd t(' bao vi khuan dat tir 7,4x10'*- 11,2x10''* nghiem dat gia tri cue dai tai thoi diem sau 48 gicr 
CFU/ml ddi voi chiing A6 va 8,6x10'* 11,3x10''* nudi cay. \'i vay, tir kdt qua nghidn ciru nay, da lira 
CFU/ml ddi vcri chung L6. Tuy nhien, V(Vi mdi trinVng chgn mdc thiri gian Idn mcMi vi khuan la 48 giô . 
CO chat tu nhien la ri duiVng (ri du(Vng + cao nam men b. .Anh huong ciia nhiet dc) di'n len men tim sinh 
+ CaCOj) va nucic ehiet dau (nuiVe ehiet dau + khdi 
saearoza + NaCO thi t(')e eld sinh tru('mg ciia hm chiing Khi nghidn cini anh hudng ciia nhiet do moi 
nay manh him trdn mdi tru(mg LB. Didu dd chiing to trmVng nudi cav, da lidn hanh viVi cac miie nhidt do la 
chat kich thich sinh trucnig trong ri duong va nu('x- 20, 25, ;>(), 35, 40, 15, 50"C va Ide 150 vdng/phiit. Sau 
ehiet dau ed tae ddng tdt ddn sir phat tricn cua vi sinh 48h, xac dinh kha ndng phat tridn cua chiing thong 
vat. Trong mdi trudng dinh duirng ri ducVng, hai chiing qua mat dd l(."> bao trong sinh khdi. Ket qua dugc the 
A6 va L6 phat trien tdt nhat; do dd da chgn mdi tnrimg hidn (V bang 2. 
ri dudng de len men d quy md km h(m. 

Bang 2. Anh hudng eua nhidt do ddn su phdt tridn ciia cdc chung nghidn eiiu 

STT 

1 
2 

Chiing vi 
khuan 

A6 
L6 

20 
2,8 x 10** 
4,9 x 10' 

25 
4,8 x 10" 
7,6 x 10« 

30 
1.4 X 10' 
1,8 X 10' 

Nhidt do C'C) 
35 

5,4 x 10' 
2,8x10' 

40 
4,2 x 10" 
4,1 x 10' 

45 
2,9 X 10= 

1,8x10" 

50 
1,1 x 10' 
2,5x10' 

(Ghi chii: A6: B. licheniformis A6, L6: B. subtilis L6) 
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Ket qua nghien eim anh huxViig cua nhiet do mdi ^^- "^'^^ hirc'mg ciia pll min Inrimg den li-n men 

tvuiyng nudi de'n sir phat tri(:>n eua chung d bang 2 ^" ^'"^'' ^^^"^ 

eho thay ca 2 chiing tuyen chgn deu phat tricn duxx̂  De nghien cim anh hucmg ciia pH mdi truimg 
trong khoang nhiet do bi 20-50"C, trong dd, khoang den sir phat tricm cua cac chung vi khuan da duiyc 
nhiet do thich hgp la tir 25-40"C. 6 30"C, mat do te tuyen chcui da lien hanh nudi eay cac chiing nay o 
bao dat eao nhat, ed nghla la nhiet do nudi cay 3()"C 
la nhiet do tdi im eho sir phat trien thu sinh khdi ciia 
cac vi sinh vat nay. Cd the ndi, dac tinh nay ciia cic 
chiing vi khuan phu h()p v(ri dieu kien khi IKIU ninV 
ta. Klii vi sinh vat phat trien lot thi kha nang sinh 
enzym chuydn hoa co chat sC' eao hem. 

cae mdi (ruong da duoc xac dinh d nghii'-n cun Iruoc, 
tai nhicl do 30"C, 4Hh, cac pil mdi tnn'mg la 5, 6, 7, 8, 
i). K(H ciua la da xac dmh duoc kh.'i nang thich nghi 
vol you Id 1)11 va du'(.«.' trinh bay trong b;ing 3. 

Bang 3. Anh hmVng ciia pH mdi tniimg ddn su phat tridn ciia cac c 

S I T 
Chung vi i 

khuiui 

1 
2 

A() 

1,6 

5 

1,8 x 10'-

4,2 x 10'' 

6 

5,0 X 10" 

9,6 X 10' 

hiing vi khuan r 

pH 

7 

l,3xlO« 

1,2x10'' 

8 

6 .0x10 ' 

8,2 X 10' 

igbidn cuu 

9 

9,2 X 10" 

5.4 X 10" 

(Ghi clni: Ad: B. Iichcnifonnis Ad, 111: B. subtilis Ld) 

Tir ket qua d bang 3 thay, 2 ehung vi khu<ui 
nghien cuu dt'u phat trien diu.n: b-ong dai i)ll tir 5 c\cn 
9. Trong do, kha nang sinh tru(Vng dat niirc cao d 
vdng pH trung tinh (jiH 6 - 8). Can eii vao mat do te 
bao trong sinh khdi, da xac dinh ducyc pH tdi un cho 
cac ehung A6, L6 la pH 7. Ket qua nay eung phu \\cy[) 
vcri mdt sd nghien eim cua Andrcn D. Eaton va 
Nguydn Van Cach da edng bd [1, 5). 

d. Anh hudng ciia [\' le tiep gic'mg 

Trong thi nghiem nay, eae ty le tii'̂ p gidng vao 
binh len men la 3, 5, 7, 10%, thoi gian tang sinh la 48 
gid, pH mdi truimg la 7, nlii(;'t do 30"C. Ket qua thu 
duge nhu sau (Bang 4): 

Bang 4. Anh hudng eiia ty Id tiep gidng dd'n Idn men 
thu sinh khdi 

STT 

1 

2 

Chiing vi 

khuan 

A6 

L6 

3 

2,7x10** 

6,lxl0» 

"y Id tiep gidng (% 

5 

5,5xl0« 

8,7x10** 

7 
1,25x10^ 
1,48x10^ 

) 

10 
8,4x10** 

8,5x10** 

(Ghi chd: A6: B. licheniformis A6, L6: B. subtilis 
L6) 

Kdt qua d bang 4 eho thay, sinh khdi Idn men 
tang khi ty Id tidp gidng ban dau tang tir 3 ddn 7%, 
nhung khi tang ty Id tiep gidng Idn 10% thi lucmg sinh 
khdi lai giam. Can eii vao kdt qua nghidn ciiu thu 
duge da lira chgn ty Id tid'p gidng ban dau la 7% de Idn 
men d quy md san xuat ehe pham. 

e. Anh hudng cua tdc do cap khi 

De nghien euti ;'uih hmVng ciia uic do cap khi (I('n 
sir phai IricMi ciia chiing trong binh len men 5 lit (lh(̂  
bch mdi Irux'mg 3 lit), da Uiay ddi lucmg khi dum- cap 
lu 0,2,5-1,0 v/v/p (the tich khi/thc Uch dich/phut). 
Ket qua thi nghic'in trinh bay trong bang 5. 

Bang 5. Anh hudng ciia tdc do cap khi ddn kha nang 
Idn men cua cae ehung nghidn eim 

TT 

1 

2 

Chiing 

vi khuan 

A(J 

L(3 

Tdc do caj) khi (v/v/p) 

0,25 

5,7 X 10' 

5,2 X 10' 

0,5 

2,1 X i(r 

6,0x10'-

0,75 i 1 

1,8 X 10^^5,3 xlO"-

2,7x103 7.3x10-1 

(Ghi chu: A6: B. lichenilonnis AG, Ul: B. subtilis 
1£) 

Nhu vay, luimg khdng khi can cap eho qua trinh 
len men chiing A6 va L6 la 0,75 v/v/p. 

/ Xac dinh tiiirigian len men thu sinh khdi 

30 32 34 36 
Tho"! gian (h) 

Hinh 2. Anh hudng cua thdi gian dd'n qud trinh 
Idn men cua hai chiing A6, L6 

J 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2012 35 



KHOA HOC C 6 N G NGHfi 

Do theo d(")i su i)hal triiMi ciia eae cluing Irong 
binh len men va xae dinh diiov thoi gian \vn men dat 
smh khdi km nhat, da KMI men cie ehiiiig A6, U) V(ri 
eae dii'-u kiem da ldi uii da dum- xac dinh d lr(Mi: nhiv'l 
do 30"C, pH = 7. toe do cap khi 0,75 v/v/p. Mat dg \v 
bao dir(.)e x.'ie dinh lii'n lue trong sudt c|ua tnnh U-n 
men. 

K('l ciiui nghii-n euii anh liin'mg eua Ihiri gian IIMI 

men dvn sir ph.it Iru-n eiia ehung A6, 1.6 (V binh 2 eho 
thay: 0 lluri gian dau eua c|iia tnnh len men ihi ham 
luong sinh khdi lang ty k; Ihiian voi thoi gian len men 
va dat eire dai o 3() gut, sau dd mat do sinh khoi lai 
giam. Nguyen nh.in l.i do sau 36 gid su dung ngudn 
dinh (lu("mg trong mdi tnrimg de phai trien tin ham 
lin.mg dinh dir(')ng da bi gi;im, t»"' b.io li.r i)han v.'i bj ire 
chi bin cie s.in pham tnio ddi ehat t.'io ni trong mdi 
lrir<~mg. 

Nhu v;)y. lluri gi.in k'U men dv dai mat dd tdi da 
trong thiet l)i 5 hi ngan hem so voi thi nghi(;̂ m nudi 
ea\' cic chiing tuyen chgn trong binh tam gi.ic la 12 
gi(r. kit qua nay da the hien tinh im viet eiia viec 
cung cap oxy ti-ong qua trinh tang sinh vi khuan 
thdng qua thi<;'t bi sue khi ehu ddng. 

Tir nhiing ket qu.i nghien eini trdn, da dua ra 
thdng so l("'n men thu sinh khdi vi sinh vat nhu sau: 

Mdi tnrc'mg 1('MI men: ri dui'mg: (ri dudng 20g 
+ eao nam men 10 g + CaCO;, 1 g ) / l lit. 

pll mdi iruimg: 7. 

Nhiet (ldlenmen:30"C. 

'Huri gi.'in len men: 36 giir. 

i y le eaj) gidng: 7%. 

Lull luong cap khdng khi: 0,75 (lit kh(')ng 
khi/lil moi Inroiig/phul). 

3. Kdt qua tao chd pham xu ly mdi trudng br cac 
ehung vi khudn nghidn ciiu 

Chat m.'uig thuimg dung dr s;iii xuat eh(' pĥ im 
sinh hoc xu ly nir(>c thai l;i benlonil, diatimiit, cao 
lanh...; l;i nhung ehat vo e(r, eo t.ie dung nhu la gia 
bam eho vi sinh vat. 

Cao lanh (edng thiic- boa hoe AU) .2Si(),,21I,0) 
phd bien va re tic-n. Khi vao nmn.-, chung eo i;ic dung 
keo tu cie î han lii \o king b trong niroe va khdng him 
tdng mire dd d nhiem luru eir eua nuoe thai. Do do, 
chat mang cio lanh la lira eh(.>n trong nghien cim 
nay. 

Gidng gdc L6, A6 Chat mang: Cao lanh 

1 i 
Nhan gidng cap 1,2 

i 

Xir ly ehat imuig: kich tliuoi.-1 0.1 
mm, say 130"C trong 45 phiit 

Lcm men: Mdi truimg ri du('mg 
20 g/1 + cao nam men 10 g/1 + 

CaCO^ 1 g/1; sau 36h, ehung A6 
va 1J6 ed mat dd tuimg dmmg 

lO'-* CFU/ml 

i 
Phdi trdn + say: 

Ty Id sinh khdi: Chat mang = 1:2; 
say 40-4.5"C ddn do am 8-9% 

Ly tam thu sinh khdi: Ly tam 
10.000 v/p trong 10 phiit 

Bao gdi thanh pham; 
mat do > 10̂  CFU/g 

Hinh 3. Quy trinh tao chd pham xii ly nudc thai 
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San pham sau khi say ducyc bao gdi trong cac 
chat lieu polyetylen vdi khdi lugng 100 g. Che pham 
duge dat ten la BioV (Hinh 3). 

Xac dinh thdi gian va nhidt do bao quan ehe 
pham la mdt trong nhiing yeu td quan trgng de tidn 
tdi thuong mai hda ehe pham. Che pham dmxe bao 
quan d nhiet do thudng (27"C) va trong tu lanh (4"C). 
Ket qua theo ddi mat do te bdo va boat tinh eua cac 
ehung trong ehe pham BioV duge the hien d bang 6. 

' ' ••'•tf''n''trii-"iiillil^i tmiimM KtoteUaitiMHiMiliii 

Hinh 4. Chd phdm BioV trude vd sau bao 

Bang 6. Ty Id sdng sdt vd boat tinh chiing trong chd phdm sau thdi gian bdo quan 

gdi 

Tn- - , J ; . - U 

ThiVig so xae iiiiiu 

Ty Id ehung Ii3 
sdng sdt (%) 

Ty le chiing A6 
sdng sdt (%) 

Hoat tinh phan 
giai (D-d, mm) 

27"C 
4-C 

27"C 
4"C 

Protein 
Tinh bdt 

Lipit 

ni(Vi gian b.io quan (t 
0 

100 
100 

100 
100 
59 
53 
34 

1 
99 
99 

98 
99 
58 
52 
33 

2 
98 
98 

97 
98 
55 
52 
33 

hang) 
3 
95 
97 

94 
96 
52 
50 
30 

4 
93 
96 

90 
92 
51 
47 
28 

Ghi chu: Hoat tinh xac dinh vdi mau bao quan d27'C 

Ket qua nghidn eiiu d bang 6 eho thay, sau 4 
thdng bao quan d nhiet do 27"C vd 4"C, ty le sdng sdt 
eiia ea hai chiing rat cao (>90%) va d ehung L6 eao 
ban chiing A6. Trong dd, bao quan d 27"C, ty Id sdng 
sdt eiia te bao thap hon d 4"C nhung khdng nhidu. 
Do dd, ehi can bao quan ehe pham BioV d nhidt do 
thudng. 

4. Bude dau su dung chd pham xii ly trong 
phdng thi nghidm 

Theo ket qua phan tieh eae chi sd trong nude 
thai d sdng Td Lich va Kim Nguu eiia Cdng ty 
TNHHNNMTV Thoat nude Ha Ndi [3], hau het cae 
ehi sd deu vugt ngudng eho phep, ddc biet la hgp 
chat huu ca (bieu thi bdng ham lugng BOD5 va 
COD). De danh gid hidu qua xii ly nuoc eua ehe 
phan BioV, dd tham khao nhiing kdt qua nghidn ciiu 
da edng bd eiia Nguydn Vdn Cdeh [1], khi xii ly nude 
thai d ehe dd tlnh (khdng eung cap khO thi hidu qua 
xu ly rat thap vd vi ehe pham BioV duge san xuat tir 
cdc ehung vi khuan hidu khi, do vdy, d nghidn eiiu 
nay da thu nghidm xu ly nucfc thai theo chd do cd cap 
khi. 

Nude thai duge sii dung dd xu ly thii nghidm Id 
nudc thai sinh boat tai dia ban xa Md Tri - Tir Lidm 
va ed kd't qua phan tich chat lugng nude nhu sau 
(Bang?): 

Bang 7. Kd't qua phdn tich thdnh phan nuoc trude xu ly 
Vi tri Icily mau 

Md Tri, Tu Liem 
BOD5(mg/0 

88,6±2,5 
COD (mg/1) 

150,4±4.2 

Ket qua d bang 7 eho thay, nudc thai sinh boat 
tai xa Md Tri bi d nhidm hdi hc)p chat hiiu ccr ham 
lucmg BOD5 va COD xac dinh du(«: deu trdn miic 
quy dinh cda quy chuan qudc gia ve chat lugng nucre 
mdt (QCVN 08:2008/BTNMT). 

De thii nghiem vai trd xii ly hgiD chat hiiu eo eiia 
ehe pham, da bd sung ehe phfim vi sinh vat BioV 
ehira vi khuan Bacillus licheniformis A6 va Bacillus 
subtilis L6 vao nuoc thai. Quy md xii ly la 80 lit 
(Lugng nuoc thai thue td la 60 lit), bd sung ehe pham 
dd ndng do vi khuan dat khoang 10̂  CFU/ml, cd sue 
khi lidn tue bdng may sue 2 vdi Gugng khdng khi 
tuong duong vcri 5,61 mg/1) va boat ddng theo me 
(Gian doan) (Hinh 5). Hidu qua thi nghiem duge 
ddnh gia thdng qua ham lugng COD vi chiing bieu 
thi eho tdng lugng hgp chat hiiu ca trong nude, bao 
gdm ca hgp chat hiiu ea dd phan buy sinh hgc. 

Ket qua thi nghidm ducyc trinh bay trong bang 8 
cho thay vide bd sung ehe pham BioV da cai thidn rd 
ret hidu qua xii ly chat bun ea trong nudc thai. Chi 
trong 3 ngay xu ly, ham lugng COD trong nude da 
giam duge 65,7% (hr 150,4 xudng 51,6 mg/1). Trong 
khi dd, mdu ddi chiing khdng bd sung chd pham, ehi 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2012 37 



KHOA HOC C 6 N G N G H £ 

sue khi de boat hda hd vi sinh vat ban dja ndn hidu Id can thidt de giam thdi gian vd ndng eao hidu suat 
qua xu ly kem (ehi giam 42% sau 3 ngay xu ly). Do xiily. 
vay, vide bd sung chd pham vao trong qud trinh xu ly 

Bang 8. Thir nghidm xu ly gidn dogn b quy md 80 lit 

Che dd tlii nghidm 

Khdng bd sung chd pham 
Cd bd sung ehe pham 

Hdm lugng COD (mg/1) 

Ban dau 

150,4±4,16 
150,4+4,16 

Ngay 1 

145,1+2,74 
133,6+1,21 

Ngdy 2 

112,.5±1,26 
92+0,58 

Ngdy 3 

87,4±0,76 
51,6+0,87 

Ty Id giam 
sau 3 ngdy 

(%) 

42 
65,7 

i i 

Hr*-

\ 
'v_ 

Hinh 5. Modul xu ly gian doan 80 lit 

U I 

- 1 

Cung theo kdt qua thi nghidm xu ly gian doan a 
bang 8, nhan thay hidu suat xii ly d ngay thii 1 rat 
thap nhmig tdng dan vao cdc ngay tidp theo. Dieu do 
ehung l() khi m(Vi bd sung chd pham vao thi vi sinh 
vat ehua kip thich nghi vdi mdi trudng xu ly vd theo 
thcri gian vi sinh vat thich nghi dan nen ham lugng 
COD giam nhanh hem. Do vay, neu duix: van hanh 
lien tue, thdi gian boat hda dai ban, vi sinh vat thich 
nghi hodn toan vcri mdi trudng thi kha ndng xii ly se 
cao hon. 

De khdng dinh dieu nay, dd tidn hanh xu ly lien 
tuc d quy md 80 lit Gugng nuoc thai thuc te la 70 lit) 
(hinh 6). Trong qud trinh xu ly ed cap khi lien bic 
bdng may sue 2 vdi (tuong duong lugng oxy hda tan 
trong nudc khoang 5,58 mg/1), thdi gian luu cua 
nuoc la 8 gid, bd sung chd pham BioV 1 lan/ngdy vdi 
lugng tuong duong 10̂  CFU/ml. Ket qua dugc the 
hidn d bang 9. 

Hinh 6. Modul xu ly Udn bic 80 lit 

Bang 9. Thu nghidm xu Iy Udn tuc b quy md 801 

Chd do xu ly 

Khdng bd sung chd pham 
Cd bd sung ehe pham 

Ham lucmg COD (mg/1) 
Ban dau 

147,9+1,52 
147,9+1,52 

Ngdy 2 

128,8+1,0 
115,6+0,9 

Ngdy 4 

87,2+0,6 
60,5+0,7 

Ngay 5 

68,0+0,5 
48.7+0.54 

Ty Id gidm 
sau 5 ngdy 

(%) 

54 
67.1 

Nhu vdy. khi ung dung xu ly d ehe dd lidn tue, 
ehe pham BioV eiing ed hidu qua tdt. So vdi ehe do 
xu ly khdng bd sung chd pham thi hidu qua xu ly 
tdng Idn rd ret, sau 5 ngdy xu ly thi COD giam ducrc 
67,1%, trong khi khdng bd sung chd pham thi chi dat 
54%. Tuy nhidn, ndu dem so sdnh kdt qua nghidn eiiu 
xu ly lidn tuc (Bang 9) vdi kdt qua xii ly gidn doan 
(Bang 8) ehung ta thay thdi gian xir ly lidn tue ddi 
hon, phai mat tdi 5 ngdy lugng COD mdi giam xudng 
gan vdi miic tuong duang 3 ngdy d xur ly gidn doan. 
Nguydn nhan Id do khi vira moi hubc vdo xii ly lidn 
tue tlie la ludn ludn eho ddng nudc thai di vdo vd 
ddng thai di ra nen he vi sinh vdt trong be xir ly can 

phai cd nhieu thdi gian ban dd thiet lap dugc mat dp 
cdn thidt. Khi mat do td bdo vi sinh vdt trong be xu ly 
chua thich nghi dugc vcri mdi trudng vd phdt trien 
chua dat yeu cau thi hidu qua xu ly se kem. Nhu vay, 
hd thdng xu ly lidn tuc se mat nhieu thdi gian khdi 
ddng ban dau hon dd di vdo dn dinh; ehi khi he 
thdng dd di vdo hoat ddng dn dinh thi thdi gian xii ly 
mdi dugc rdt ngdn vd ndng cao hidu qua xii ly. 

IV. KET LUAN VA KIEN NGHI 

- Hai chiing vi khuan Bacillus Ucheniformis A6, 
Bacillus subtilis L6 cd kha ndng phdn hiiy chat hiiu 
ea, khdng canh tranh vd lic chd lan nhau. 
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- Dieu kidn Idn men thu sinh khdi hai chiing A6, 
L6 la: mdi trudng ri dudng (20 g ri dudng + cao nam 
men 10 g -H CaCOj 1 g), pH: 7, nhidt do: 30«C, thdi 
gian: 36 gid, ty Id gidng gdc: 7%. luu lugng khdng khi 
cap: 0.75 lit khdng khi/Ut mdi trudng/phiit. 

Che pham dugc tao ra gdm ed hai ehung vi 
khuan A6, L6 vd chat mang eao lanh. Mat dd te bdo 
mdi ehung vi khuan trong ehe pham >10^ CFU/g. 
Sau 4 thang bao quan d nhidt do thudng, ty Id sdng 
sdt cua td bao trong ehe pham >90% vd boat tinh tdt. 

Buoc dau irag dung chd pham d quy md phdng 
thi nghidm bdn^ xii ly gian doan nucw: thai, ehi trong 
3 ngay xii ly, h.un lugng COD trong nucre dd giam 
duge 65,7%; bdng xii ly lien tue sau 5 ngay, COD 
giam duge 67,1%. Can nghidn ciru cae yeu td anh 
hudng den hidu suat xii ly de hodn thidn quy trinh xu 
ly nucrc thai vd irng dung xu ly nuoc thai d quy md 
pilot de danh gid chinh xdc hon hidu qua eiia chd 
pham. 
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PRODUCTION OF BIOPRODUCT FOR URBAN WASTEWATER TREATMENT IN HA NOI 

Dao Thi Hong Van, Nguyen Van Cach, Dang Thi Thu 

Summary 

Two strains of Bacillus licheniformis A& and Bacillus subtilis L6 capable of decomposing organic matter, not 
competitive or inhibit each other have been used in this research to create products for treatment of 
wastewater. Fermentation conditions for these strains have been idenUfied as: medium fermentation 
include 20 g molasses, 10 g yeast extract, 1 g CaCOj per litter; pH: 7, temperature: SÔ C, duration: 36 hours, 
ratio of the original culbvated bacterium: 7%, level of air flow: 0.75 (v/v/min). Product were created include 
strains of bacteria and inorganic carry substances. Density of bacteria in the preparations for each strain 
was over 10' CFU/g. Initially applied preparations in laboratory scale by intermpting processing 
wastewater: 3 days of treatment, the COD index was reduced by 65.7%; using the continuous process after 5 
days, COD reduction was 67.196. 

Keywords: Bioproduct, bacteria decompose organic material, wastewater treatment, COD. 
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