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Tom tit

Bacillus subtilis 1a triec khuan hinh que, ¢6 khd ndng tao bao tir, ¢6 kha néing chiu dung
cac diéu kién méi truong khdac nghiét. Vi khudn Bacillus subtilis véi khd ndng sinh téng hop
enzyme ngogi bao phan gidgi cac hep char protein khéng tan thanh cic don phdan tir (Cac
monomer va oligomer) dé tan hon va dé hap thy. Vi khudn Bacillus subtilis ¢6 thé sir dung
dwoe da dang nguon co chdt dé tang sinh khoi va phét trién. Do vdy, Bacillus subtilis dd va
dang duwoc 1vmg dung trong nhiéu linh vuc khac nhau cia doi séng néi chung va trong van dé xie
Iy nuéc thai khong triét dé dang anh huong dén méi trwong va con nguwoi noi riéng ¢ Viét Nam.
Do dé, nham nghién citu khd ndng xir Iy mieéc thdi sinh hogt cua loai Bacillus subtili, ching toi
da tién hanh thi nghiém xi Iy meoc thai bang vi khuan Bacillus subtilis ¢ diéu kién suc khi lién
tuc, Véi cac nong dé pha lodng khac nhau (100% nuéc thdi sinh hoat, 75% mréc thdi sinh hogt
va 25% meoc cdt, 50% nwoc thdi sinh hoat va 50% mieéc cat). Cac mau nueoc thai trieéc khi xie
ly bang B.subtilis dé dwoc khir tring bang tia UV va bé sung B.subtilis vdi cac mdt dé vi khudn
khac nhau (10° cfu/ml, 107 cfu/ml va 10® cfu/ml). Cac mdu nuéc thai sau khi xiz Iy sé dwoe do
cac chi tiéu (pH, BODs, COD, NH,") ¢ cde diém thoi gian 0, 3, 6, 9, 12 ngay. Két qud sau 12
ngay vi khudn Bacillus subtilis c6 khd ndng xir Iy tot nuéc thdi sinh hogat véi mdt so vi khudn la
107 (cfulml) Véi dé pha lodng la 50% nwéc thdi sinh hoat va 50% nuc cat. Cac chi tiéu pH,
COD, BODs dat chudn dau ra theo quy chudn kj thudt quéc gia vé mudc thdi sinh hoat
QCVN:2008/BTNMT cét A. Chi tiéu NH4* dat chudn dau ra theo quy chudn ky thudt quéc gia
vé nuéc thai sinh hogt QCVN:2008/BTNMT cét B.

Tar khoa: Bacillus subtilis, xi Iy nuwdc thai, Thu Dau Mgt
Abstract

STUDYING THE POSSIBILITY OF DOMESTIC WASTEWATER TREATMENT OF
THU DAU MOT WASTEWATER TREATMENT ENTERPRISE BY BACTERIA
BACILLUS SUBTILIS

Bacillus subtilis is rod-shaped bacilli, producing spores, and withstanding the harsh
environmental conditions. Bacillus subtilis can produce extracellular enzymes which cut
insoluble protein into monomer. Bacillus subtilis can use various carbon sources to increase
biomass and development. Thus, Bacillus subtilis has been applied in many different areas of
life generally and in wastewater treatment problems particularly. Therefore, to study waste
water treatment by Bacillus subtilis, we conducted experiments treatment of wastewater by
B.subtilis bacteria in continuous aeration conditions, with different dilution concentrations
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(100% waste water, waste water 75% and 25% water, 50% waste water and 50% distilled
water) and different bacterial densities(10® cfu/ml, 10" cfu/ml va 10® cfu/ml). Samples of
wastewater before treating with B.subtilis, has been UV- sterilization. After that, the
wastewater samples will be measured through water parameters (pH, BODs, COD, NH,") at
time points (0, 3, 6, 9, 12 days). Results showing that after 12 days, Bacillus subtilis can
treating best in treatment of wastewater dilution (watste water: distilled water = 1:1) and
B.subtilis densitty 10" (cfu/ml). The parameters ( pH, COD, BODs ) are suitable with VietNam
technical regulation QCVN: 2008 / BTNMT column A. The parameter NH4" is suitable with
VietNam technical regulation QCVN: 2008 / BTNMT column B.

1. Mé dau

Ngay nay viéc tng dung vi sinh trong xir Iy nudc thai dang dugce khuyén khich st dung
boi vi sinh déng vai tro dic biét quan trong trong cac qua trinh phan giai cac chat hitu co ¢o
trong nudc. Bén canh d6 thi phuong phap nay dat hiéu qua téi wu hon so véi cac tng dung
khéc, loi ich kinh té hon va chi phi dau tu thdp. Mat khac, cac chat b cua qua trinh xu Iy nay
c6 thé sir dung 1am phan bén sinh hoc. Dic biét 1a vi khuan Bacillus subtilis c6 kha ning phan
giai chat hiru co gitp cai thién chit lugng nudc dang ké.

Tai Malaysia, Yusufab va ctv (2011) da danh gia dugc kha nang xur Iy nudc thai nganh
san xuét da cua vi khuan Bacillus subtilis so véi vi khuan Pseudomonas fragi thong qua d¢ tai
“Mot so sanh vé hiéu qua cuaa hai chung vi khuan Bacillus subtilis va Pseudomonas fragi trong
xtr Iy nuéc thai thudc nganh san xuat da”. Hiéu xuat xir ly COD cua Bacillus subtilis 1a 87,6%
trong khi P.fragii 1 85,2%. Doi véi TSS, Bacillus subtilis lam giam néng do tir 876 mg/l dén
73 mg/l (91,7%), trong khi P.fragii giam ndong do tir 876 mg/l dén 98 mg/l (88,8%). Bacillus
subtilis lam glam nong do6 clorua tir 127,08 mg/l dén 65,39 mg/l (48,5%) so vai P.fragii tur
127,08 mg/l d&én 57,72 mg/l (54,6%). Tir két qua, c6 thé noi rang cac vi khuan co trong nudc
thai thuoc da c6 tiém niang dang ké trong xur 1y nudce thai thuoc da (Yusufab va ctv, 2011). O
Viét Nam, vi khuan Bacillus subtilis da dugc nghién cau va eng dung thanh cong trong viéc xi
1y nudc thai. Tai An Giang, nhdm tac gia Lam Thi Dung va ctv (2006) da nghién ctru “Str dung
vi khuan Bacillus subtilis trong xir Iy nudc méu c4”, bude dau da tim ra im ra mot quy trinh xir
ly hoan chinh c6 thé 4p dung cho xir Iy nuéc & dang 6 nhidm nhe. Bacillus subtilis con duoc
{ing dung trong xur Iy nwdc mau ca. Qua qué trinh nghién ciru va tién hanh thi nghiem két qua
da tim ra dwoc quy trinh xi 1y hoan chinh ¢6 thé ap dung cho mau nudc mau ca & mat do vi
khuan 1a 107 cfu/ml, nong do mudi 1a 1%, diéu chinh pH = 6 va trong thai gian xi 1y 1a 20 ngay
(L&m Thi Dung va ctv, 2006).

2. Vat ligu va phwong phap nghién ciu

Vadt Liéu: Nudc thai sinh hoat dugc Iy tir bé thu gom nude thai dau vao caa xi nghiép xir
li nuée thai Thi Dau Mot dat tai khu phd 6, phuong Phi Tho, thanh phé Thu Dau Mot. Vi
khuan Bacillus subtilis mua tir Vién Céng Nghé Sinh Hoc — M6i Truong, Pai hoc Nong LAm
thanh phd H6 Chi Minh.

Phirong phdp nghién ciru: Mau nudc thé thu vé duoc khir tring bang tia UV. B4 tri thi
nghiém xtr 1i nude thai sinh hoat bang vi khuan Bacillus subtilis trong diéu kién suc khi lién
tuc.
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Hinh 1. B¢ tri thi nghiém ngau Nuoe thai

nhién 2 yéu té (CRD-2 factors)

Chu thich: 4: D¢ pha

lodng; 41: 100% nuoc thdi

sinh hoat; A2: 75% nuéc 4 4 y

thai sinh hoat+25% nuéc A3 A3 A3

cat; A3: 50% nwoc théi * * *

sinh hoat+50% nusc cat; A 2 v y v \ 2 v
B: Mdt do vi khuan; B1: Bl B2 B3 Bl B2 B3 Bl B2 B3

10° cfu/ml, B2: 107 cfu/ml,
B3: 108 cfu/ml.

Thuyét minh quy trinh:

100% nuéc thdi va duoc tién hanh thi
nghiém vai 4 nghi¢m thec:

- DC-1: Déi ching dugc tién hanh nhu

mau that nhung khong cho vi khuan vao.

- Nghiém thuc 1: 800ml mau nuéc thai
sinh hoat + 10%fu/ml

- Nghiém thuc 2: 800ml mau nuéc thai
sinh hoat + 10’cfu/ml

- Nghiém thtrc 3: 800ml mau nuéc thai
sinh hoat + 10%cfu/ml

Hinh 2. B¢ tri thi nghiém

75% nueoc thai + 25% nuweéc cat va dwoc tién hanh thi nghiém véi 4 nghiém thizc:

- DC-2: Béi chung dugc tién hanh nhu mau that nhung khong cho vi khuan vao.

- Nghiém thirc 4: 800ml mau nudce thai sinh hoat + 10°cfu/ml.

- Nghiém thirc 5: 800ml mau nuéce thai sinh hoat + 10”cfu/ml

- Nghiém thirc 6: 800ml mau nudce thai sinh hoat + 108cfu/ml

50% nuéc thai + 50% mueéc cat va duwoc tién hanh thi nghiém véi 4 nghiém therc:

- DC-3: Péi chimg dugc tién hanh nhu mau that nhung khéng cho vi khuan vao.

- Nghiém thire 7: 800ml mau nudéce thai sinh hoat + 10°cfu/m

- Nghiém thirc 8: 800ml mau nudce thai sinh hoat + 10”cfu/ml

- Nghiém thirc 9: 800ml mau nuéce thai sinh hoat + 108cfu/m

Trong nghién cau nay, st dung vi
khuan Bacillus subtilis dugc ting sinh
trong moi truong NB rdi bd sung vao
nuéc thai & cac mat do 10°, 107, 10°
cfu/ml. Tién hanh theo ddi cac chi sb
COD theo TCVN 6491:1999 (ISO
6060:1989), BODs theo TCVN
6001:1995 (ISO 5815 — 1989), NH4"
bang phuong phap Phenat SMEWW
(2012), pH sau 3, 6, 9, 12 ngay.

Hinh 3. Tdang sinh vi khudn va xdc dinh vi
khudn trong dich tang sinh
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Phan tich va xu Ii sé liéu: Két qua sau khi phan tich duoc xu ly théng ké bang phan mém
Statgraphics 15.1.02 dé so sanh tri trung binh cua cac nghiém thuc. Kiém tra hiéu xuat xa ly
ctia cac thdng sb chit luong nude (pH, BODs, COD, PO,*, DO, NH,") va v& db thi bang phan
mém Microsoft.

3. Két qua va thao luan

3.1. Két qud do cdc chi tiéu chét lwong nwéc thdi dau vao cia xi nghiép xi Iy nwéc
thai Thi Dau Mgt

Bdng 3.1. Bang két qua phan tich - | QCVN 14:2008/BTNMT

chdt lwong nmuréc thai dau vao ciia Chitieu bauvao 5

xi nghi¢p xu Iy nuwoc thai Thu

Déu Mt pH 7.14 5-9 5-9
NH," (mg/l) 18.5 5 10
COD (mg/l) 165.78 - -
BODs(mg/l) 146.35 30 50

Bang 3.1 cho thay, céac chi titu BODs, COD, NH," vuot qua quy chuan cho phép cua
QCVN 14:2008/BTNMT (Quy chuan ky thuat quoc gia vé nudc thai sinh hoat).

3.2, Két qud do cdc chi tiéu cac nghiém thize 100% nwéc thdi cia xi nghiép xi ly bang
vi khuan Bacillus subtilis

o Két qua do pH
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Hinh 3.1. Biéu db biéu dién két qua pH & 100% nwéc thii

Gia tri pH cua cac nghiém thie 100% nudc thai sinh hoat giam so vai nghiém thic DC-1
sau 12 ngay xu ly. Nguyén nhan pH giam la do trong qua trinh thi nghiém co6 xay ra qua trinh
nitrat hda oxy hda ammonia (NH3) va mudi ammonium (NH4+) hinh thanh acid nitrous va acid
nitric lam giam gia tri pH cua moi truong, tang lugng NOj3™ trong nude, qua do vi sinh vat thu
ning lugng can thiét cho hoat dong sdng ciia minh. Cac phan &ng xay ra nhu sau:

NH," + 3/2 02 <=> NO2 + 2H" + H20 + 76kcal

NO2 + 1/2 02 <=> NO3" + 24kcal

Tir két qua kiém dinh Duncan cho thay, gia tri pH trung binh ctia cac nghiém thie NT1 1a
6.88 ; NT2 1a 6.86 va NT3 la 6.74 khac biét co ¥ nghia thong ké & mic ¥ nghia 95% so V6i
nghiém thac DC-1 (7.106).
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e Két qud do nong do ammonium (NH,™) (mg/l)
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——QCVN 14:2008/BTNMT_ COTB

Hinh 3.2. Biéu do biéu dién két qua NH,* & 100% nwéc thai

Nghiém thac DC-1 van 6n dinh sau 12 ngay. Ngay 9 nong d6 NH,* & nghiém thic NT3
giam nhiéu nhat tir 18.5 mg/l (ngay 0) xudng con 15.89 mg/l (ngiy 9), sau d6 giam nhe va khac
biét khong c6 y nghia thong ké cho dén ngay 12. Nong d6 NH," trung binh ¢ céc nghiém thic
giam 1 do khi bé sung vi khuan Bacillus subtilis xay ra qué trinh amon hda protein nham chuyén
nito dang kho hap thu sang dang mudi amén dé vi sinh vat d& hap thu va giai phéng NH;

o Két qua do nong dé nhu cau oxy héa hoc (COD) (mg/l)

3]

(=]

(=]
»

h

—
L
(=]

Néng d6 COD mg/
=
(=]

50 H HHH |
0 £
ngay 0 ngay 3 ngay 6 ngay 9 ngay 12
Thai gian
ODbai chitng 1 BNghiém thtc 1 | BENghiém thitc 2 ONghiém thitc 3

Hinh 3.3. Biéu d6 bi¢u dién két qua COD & 100% nwéc thai

Ngay thia 9 nong d6 COD giam manh & nghiém thirc NT3 tir 165.78 mg/l (ngay 0) con
94.98 mg/I do mat sé vi khuan nhiéu nén ching tiéu thu chét hitu co nhanh chéng sau d6 giam
nhe trong cac ngay tiép theo cua qua trinh xtr Iy 1a do chat hitu co con rat it khong da vi khuan
tiéu thy nén maot sé vi khuan chét va con 66.65 mg/l (ngay 12).

Nong d6 COD giam 1a do trong qua trinh sinh truong cac vi khudn da tiéu thu chat hiru
co trong mdi trudng nhd enzym ngoai bao dé tao sinh khdi méi:

Chét hitu co ——— & bao vi khuan + CO, + H,0 + AH.

o Két qua do néng dg nhu cau oxy sinh hoc (BODs) (mg/l)

Giita cac ngay trong quéa trinh xir Iy cia cac nghiém thic c6 khéc biét co ¥ nghia thong
ké. Nghiém thire NT1 va NT2 giam lién tuc nhung khong nhiéu tir ngay 0 dén ngay 9, dén ngay
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12 nghiém thac NT2 c6 nong d6 BODs giam nhiéu nhat con 46 mg/l dat QCVN
14:2008/BTNMT cot B. Diéu nay chung to, vi khuan Bacillus subtilis da tiéu thu cac chat hitu
co ¢o trong nudce thai sinh hoat lam cho nong d6 BODs giam.
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C—Nghiém thirc 2 C——INghi¢m thirc 3

——QCVN 14:2008/BINMT_COTB
Hinh 3.4. Biéu do biéu dién két qua BODs & 100% nwéc thai

3.3. Két qud do cdc chi tiéu cac nghiém thire 75% nwéc thdi cia xi nghiép va 25%
nuwéc cdt digc xir 1y bang vi khudn Bacillus subtili

Sau 12 ngay xu ly gia tri pH cta cac nghiém thac giam so vai nghiém thiac DC-2. CO su
khéc biét vé mat ¥ nghia thong k& & mirc y nghia 95% & ngay 12 trong qua trinh xu ly, gié tri
pH trung binh nghiém thicc NT4 12 6.64, NT5 13 6.62, NT6 14 6.5 khac biét co y nghia thong ké
& muc y nghia 95% so vai DC-2 (6.904). Gitra 3 nghiém thirc NT4, NT5 va NT6 khac biét
khong c6 ¥ nghia thong ké. Nong d6 NH," trung binh NT4 [a 15.506 mg/I giam so vé&i nghiém
thirc DC-2 (16.046 mg/l) va su khéac biét nay khong co y nghia thong ké & mirc ¥ nghia 95%.
Ngay thi 3 ndng do COD giam manh & cac nghiém thirc NT4, NT5 va NT6 so véi ngay 0 va
khéc biét c6 ¥ nghia thong ké, trong d6 nghiém thircc NT6 giam nhiéu nhét tir 123.48 mg/l (ngay
0) con 59.78 mg/l. Piéu d6 cho thay Nong do nudc thai cang pha lodng thi hiéu qua xir Iy cua
vi khuan cang cao. Ciing giéng nhu nghiém thicc NT3 & d6 pha lodng 100% nudc thai sinh hoat
thi & nghiém thirc NT6, ndng d6 BODs giam nhiéu nhat Ia ngay thir 6 tir 118 mg/l (ngay 0) con
52 mg/l giam nhe dén ngay 12. C6 thé giai thich Ia do nghiém thirc NT6 mat s6 vi khuan nhiéu
nén & nhitng ngay dau cia qua trinh xur 1y chang da sir dung gan hét luong chat hitu co c6 trong
nudce thai va dén cac ngay sau d6 lugng vi khuan giam do khéng con du lugng thirc an.

3.4. Két qud do cdc chi tiéu cac nghiém thiee 50% nwéc thdi cia xi nghiép va 50%
nuwéc cdt dwgc xik Iy bang vi khuan Bacillus subtilis

Gia tri pH cua cac nghiém thic giam so vai nghiém thac DC-3 sau 12 ngay xu ly.
Nghiém thircc NT8 giam nhiéu so véi nghiém thirc NT7 va NT9. Nghiém thirc NT9 ngay 6 giam
nhiéu nhat 1a do qué trinh nitrat xay ra tao méi truong acid. Nghiém thicc NT8 ngay 12 giam
nhiéu nhat con 9.98mg/1 dat quy chuan cho phép cia QCVN 14:2008/BTNMT cét B. Dicu do
cho thay ndng d6 nuéc cang pha lodng thi hiéu qua xu ly cua vi khuan cang cao. O nghiém thirc
NT9, nong do BODs giam nhiéu nhét 1a ngay thir 6 tir 83 mg/l (ngay 0) con 38 mg/l, sau dé
giam nhe va dén ngay 12. Nghiém thicc NT7 va NT8 giam lién tuc sau 12 ngay xir 1y, trong d6
nong d6 BODs & ngay 9 caa nghiém thire NT8 1a 22 mg/1 dat quy chuan cho phép nuéc loai A
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ciia QCVN 14:2008/BTNMT. Piéu nay ching té rang nong d6 nudc thai cang pha lodng thi vi
khuan xir Iy cang tét.
4. Két luan

Gia tri pH cua tat ca cac nghiém thirc déu giam so véi ddi ching ban dau va khéc biét
khong c6 ¥ nghia thdng k& & mirc y nghia 95% giira cac nghiém thirc. Chi s6 BODs ¢6 hiéu suét
xt ly cao nhat 1a 73.49 % ¢ nghiém thac NT8 véi mat sé vi khuan 1a 107 (cfu/ml) va & nong do
pha lodng 50% nuéc thai sinh hoat va 50% nudce cat. Hiéu suat xu Iy nong ¢6 COD cao nhit 1a
75,49 % & nong do pha lodng 50% nudce thai sinh hoat va 50% nudc cat vai mat s6 vi khuan 1a
107 (cfu/ml). O ndéng do pha loing 50% nudc thai sinh hoat va 50% nudc cit va mat sb vi
khuan 1a 107 (cfu/ml) chi s& NH4* ¢6 hiéu suat xu ly cao nhat la 26.07 %. Vi khuan Bacillus
subtilis c6 kha ning xir Iy nuéc thai sinh hoat voi mat sé vi khuan 1a 107 (cfu/ml) khi nong do
nudéc thai sinh hoat cang pha lodng thi hiéu suit xir Iy cang cao.
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