KHOA HOC CONG NGHE

NGHIEN CUU UNG DUNG SAN PHAM BAKTURE
(BACK TO NATURE) XU LY NUGC MAT BI O NHIEM

Nguyén Minh Ky*2, Nguyén Cong Manh?,
Nguyén Tri Quang Hung?, Buii Qudc Lap*

TOM TAT

Bai bao trinh bay két qua ap dung thi diém san ph4dm than thién moi truong Bakture (Back to Nature) dé xir
Iy nuéc bi 6 nhiém & TP. Ho6 Chi Minh. Déi twong duoc stt dung cho qua trinh nghién ctru 12 ngudn nuéc
mat cac kénh rach va ao/hé dang bi 6 nhiém hitu co nang. Nghién cttu da lua chon bon nguén 6 nhiém bai
cac loai nudc thai khac nhau x4 vao nudc mat. Cac thi nghiém duogc bo tri voi bon bé thiy tinh c6 dung tich
100 lit, kich thuéc LxWxH tuong tng 0,6 m x 0,4 m x 0,5 m. Nhiam xem xét hiéu qua xi ly, nghién ctru thuc
hién qua trinh 14y mau, phan tich cac thong so chat luong nuéc nhu pH, TSS, COD, BOD,, N-NH,*, N-NO,
N-NO,, P-PO,?* va vi sinh vat. Cac mau nudc dugc tién hanh 14y mau va phan tich trong cac khoang thoi gian
lan luot 1, 2 va 4 tuan ctia qua trinh thi nghiém. Viéc 4p dung san pham Bakture trong thoi gian bon tuan da
cho thay két qua giam thiéu mitc do 6 nhiém nuodc sau thi nghiém véi cac hiéu sudt cao nhat lan luot
78,1£7%, 95,0£11%, 91,2+3%, 54,6+6% doi voi BOD,, COD, TN va TP. Ngoai ra, mat do vi sinh vat c6 loi tang
dang ké, gép phan phan gidi chat hiru co, duy tri moi truong séng cho hé thity sinh trong nuéc mat. Két qua
nghién ctru ¢6 y nghia trong viéc bao vé moi truong theo huéng bén vimg sinh thai va than thién moi

truong.

Titkhoa: O nhiém nuoc, vi sinh, Bakture, xit Iy nude, than thién méi truong.

1. AT VAN BE

Ngay nay, van dé 6 nhiém moi trudong nudc ngay
cang tré nén nghiém trong va nhan duoc nhiéu sy
quan tam [1, 2]. Cac ngudén nuéc mat 6 nhiém can
duoc loai bé cac thanh phan 6 nhiém hiru co va vi
sinh vat c6 hai dé bao vé nguon nudc va hé sinh thai
thity sinh. Do do, rat can nhiing giai phap kiém soat
hiéu qua muic do 6 nhiém cac luu vuc nhim duy tri
moi truong sinh thai én dinh [3, 4, 5]. Xt Iy nuoc 6
nhiém bing coéng nghé vi sinh tmg dung hay cac vat
lieu c6 nguon goc ti nhién 1a phuong phap cé nhitng
uu diém nhu chi phi thdp va than thién moéi truong
[6]. Ban chat xit ly nudc bang cac cong nghé nay dua
trén cac loai ché pham sinh hoc va su kich hoat hé vi
sinh vat c6 tac dung phan hiy cac chat 6 nhiém. Cac
ché ph4dm vi sinh lam ting hiéu qua xt ly cac tac
nhan 6 nhiém va cai thién chat luong moéi truong
nuoc cac ao hé [7, 8]. Déi voi san phim Bakture
"Back to the nature" mang y nghia gan lién “Tro vé
voi te nhién”. Cac vat liéu xt ly moi truong c6 ngudn
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gdc tu nhién c6 tiém nang tng dung hap thu va loai
bé céc tac nhan 6 nhiém [9]. San phdm Bakture duoc
san xuat tir cic nguyén liéu thién nhién, cé thanh
phan chti yéu 1a d4 nui lira dang t6 ong, x6p. Bakture
thac d4y qua trinh tw lam sach ctia moi truong thong
qua nang luc phan gidi cac chat ban, doc hai bdi cac
vi sinh vat ¢6 loi san c6 trong moi truong [10].

Phuong phap xit Iy nuoc 6 nhiém bang cong
nghé thién nhién Bakture 1a gidi phép tién tién, hoat
dong trén nguyén ly kich thich cac vi sinh vat va
thanh loc bing vong tuan hoan sinh thai trong tu
nhién. Cong nghé nay stt dung san pham Bakture dé
lam chat xdc tac, kich thich si phat trién cta vi sinh
vat hiéu khi va yém khi va phan giai cac chat doc hai
trong nudc. Day 1a san phdm co thé 4p dung & nhiéu
modi truong 6 nhiém khac nhau nhu séng ngoi, ao ho,
nudi trong thily san, nuéc thai cong nghiép, nuéc
thai sinh hoat, v.v... Hién nay, hé thong kénh rach &
quan Tha Dic, TP. H6 Chi Minh dang dién ra tinh
trang 6 nhiém ning. Do d6, muc dich nghién cttu nay
st dung san phim cé nguén goéc thién nhién
(Bakture) nhim cai thién 6 nhiém trong nuoc kénh
rach va ao ho - truong hop nghién ctru dién hinh &
dia ban quan Tha Ditc, TP. H6 Chi Minh.
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2. PHUONG PHAP NGHIEN CUU 5 Iron oxide 6,07
2.1. Déi twong nghién ciru 6 | Sodium oxide 3,45
* Vat liéur. San phdm Bakture c6 nguon goc tu 7 Magne.smm O.dee 3,16
nhién va duoc cung cip béi Cong ty RBC Consultant 8 | Potassium oxide 2,60
Co., Ltd, Nhat Ban [10]. 9 Calcium oxide 0,82
Bing 1. Dic diém thénl; lpz)lian va tinh chdt Bakture 1(1) g;t;u“;“m dioxide 8 66511
TT Nguyeén to Thanh phan (%) 12_| Others 1,189
1| Silicon dioxide 52,50 * Poi tuong nghién ciir. Nuoce trong kénh rach
2 | Aluminum oxide 15.70 chiu tac dong béi cac nguédn thai dic trung gom
3 Copper 7.54 ngudn thé}i cong r}ghiép, sinh hoat, chian nuéi va
1 Carbon 6.31 nudc ao ho bi 6 nhiém (Bang 2).
Bang 2. Déi tugng nghién ciru
TT | Ky hiéu Dic diém, vi tri
1 CN - Cl}iu tac dff)ng boi nudc thai cong nghiép \
- Lay tai suoi Nhum, duong 16, phuong Linh Trung, quian Tha Péc, TP. H6 Chi Minh
- Chiu tac dong boi nuodc thai sinh hoat
2 SH - Lay tir muong thoat nudc thai sinh hoat (tit Pai hoc Quéc gia TP. Ho Chi Minh chay
qua Truong Pai hoc Nong Lam TP. H6 Chi Minh)
3 ChN - Cl}iu tac dff)ng b6i nudce thai chan nuoi \
- Lay tai su6i Xuan Truong, phuong Linh Xuan, quan Tha Pac, TP. Ho6 Chi Minh
A AH - Ngé’c ao h(i 6 nhiém ‘ ‘
- Lay tai ho nudc nhan tao gan nha A,, Truong Pai hoc Néng Lam TP. H6 Chi Minh

* Dic diém thanh phan nguén nudc 6 nhiém

bic diém tinh chat va thanh phan cac nguén
nud6e bi 6 nhiém duoc trinh bay & bang 3 & 4. Trong
d6, ham lueong 6 nhiém chat htru co nhu COD, BOD,

Bang 3. Chi tieu héa Iy cac ngudn nuéc bi tic dong boi cac ngudn thai

va chat dinh duong (N, P) kha cao. Két qua phan tich
cac chi tiéu hoa ly mau nuoc 6 nhiém truoc thi
nghiém cho thay cac mic do nhiém bin ham luong
nito va phét pho.

Nguén Ham lwong, mg/L
thai DO | BOD, | COD | TSS TP P-PO* TN N-NH,* | N-NO, | N-NO;
2.4+ 91+ 362+ 178+ | 2,01+ 1,09+ 19,61+ 13,17+ 0,019+ | 10,80+
CN 1,1 4 13 19 1,07 0,50 2,32 435 0,010 2,13
SH 3,5+ 96+ 223+ 61+ | 538+ 6,34+ 67,95+ 61,64+ 0,036+ | 0,28+
0,5 8 21 10 2,01 2,01 4,80 7,81 0,013 0,04
ChN | L3E 69+ 453+ | 438+ | 3,53+ 2,35+ 38,39+ 24,94+ 0,016+ | 7,50+
0,4 3 27 27 1,09 0,14 2,43 10,16 0,007 1,26
AH 5,0+ 14+ 60+ 31= | 0,60+ 0,33+ 14,57+ 13,45+ 0,022+ | 9,60+
2,1 2 17 5 0,12 0,12 3,61 7,02 0,015 2,31
Bang 4. Chi tiéu vi sinh cac ngudn nudc bi 6 nhiém béi cic ngudn nudc thai
Nguon | Coliform | E.coli | Nitrosomonas | Nitrobacter ’1;1012?1 X}SHV Bacillus | Pseudomonas
tha MPN/100 mL CFU/mL
1,1x10°+ [ 1,5%x10™+ 3,6x10"+ 43x10°+ 1,40x10°+ | 2,22x10°+ | 4,09x10°+
CN 1,7x10* | 1,.2x10* 0,2x10' 3,2x10" 1,08x10* 1,12x10° 2,18x107
4,6x10°+ | 4,3%10%+ 5,0x10"+ 3,5%10°+ 2,09%10%+ 2,09%<10°+ | 3,18x10°+
SH 3,5x10° | 1,5x10° 1,2x10" 1,6x10" 1,42x10? 1,16x10? 2,06x10?
24x10% | 1,1x10% 3,6%10" 3,6%10"+ 2,80%10%+ 1,59x10°+ | 3,64x10%%
ChN 1,9x10° | 2,8x10* 1,4x10" 1,0x10" 1,10x10° 1,28x10° 2,40%10°
7,5x10°+ | 3,5x10°+ 0,3%x10"+ 7,0x10™+ 3,68%10%+ 445x10°+ | 0,00x10%
AH 53x10* | 2,4x10° 0,2x10" 0,8x10" 2,04x10° 3,22x10° 0,00x10°
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boi voi két qua quan trac vi sinh nhu coliformva
E. coli Bang 4) cac vi tri kénh rach dia ban Thua Puc
cho thdy dac diém chat luong nudc kénh rach bi 6
nhiém. Do d6, cin c6 cac bién phap nghién ctu xit ly
cai thién chat luong nuéc thich hop.

2.2. B4 tri thi nghiém
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Hinh 1. So 6 b tri thi nghiém

Thi nghiém 4p dung san phdm Bakture v6i 4 loai
hinh nguén nuoc bi tac dong béi cac ngudn nudc thai
cong nghiép, sinh hoat, chan nuéi va nuéc ao ho bi 6
nhiém. So d6 bé tri thi nghiém duoc mo ta nhu hinh
1. Thi nghiém duoc bé tri va tién hanh 14p lai 3 1an
voi 4 bé thay tinh c6 thé tich 100 lit, kich thudc
ILxWxH = 0,6 m x 0,4 m x 0,5 m. Néong do Bakture
thuc hién thi nghiém tuong tmg 30 mg/L. Sau khi
tién hanh nap cadc mau nudc vao bé thuy tinh, hoa tan
3,0 gram san pham Bakture nham thuc ddy qua trinh
trao ddi va kich hoat vi sinh [10]. Dong thoi, tién
hanh suc khi nhe dé dao tron dong nuéc trong bé
phan tmg trong thoi gian 24 gio dau thi nghiem. Sau
d6, tién hanh theo doi 14y mau va phan tich cac thong

s6 6 nhiém trong thoi gian 4 tuan lién tuc dé danh gia
két qua nghién ciu.
2.3. Phuong phap 14y miu va phan tich

Maiu dugc 1dy va bao quan theo cac tiéu chuédn
TCVN 6663-1:2011 (ISO 5667-2:2006) Chat luwong
nudc - Ldy mau - Phan 1: Huong dan ky thuat lay
mau; TCVN 6663-3:2003 (SO 5667-3:1985) Chat
lwong nuoc - Ly mau - Phan 3: Huéng dan bao quan
va xtt Iy mau. Nghién ctu tién hanh 14y mau nuéc,
phéan tich cac chi tieu pH, TSS, COD, BOD;, N-NH,,
N-NO., N-NO, va P-PO,* va vi sinh vat (Coliform, E.
coli, Nitrosomonas, Nitrobacter, téng vi sinh vat hiéu
khi, Bacillus, Pseudomonas) theo phuong phap
chudn [11]. Cac mau nudc keénh rach trude va trong
qua trinh thi nghiém duoc tién hanh 14y mau phan
tich trong cac khoang thoi gian 1an luot 1, 2 va 4 tuan
sau thi nghiém.

2.4. Phan tich théng ké, so sanh danh gia két
qua

Nghién cttu so sanh d6i ching gitra cac két qua
phan tich mau nuéc sau 1, 2 va 4 tuan st dung san
phdm Bakture véi két qua phan tich mau truéce thi
nghiém. Péng thoi két hop so sanh voi QCVN 08
MT:2015/BTNMT dé danh gia hiéu qua xt ly nudc
mat bi 6 nhiém.

Cac két qua duoc téng hop, tinh toan gia tri
trung binh (mean) va do léch chuin (SD) bing
phan tich thong ké. Nghién ctu xtt Iy s6 liéu va kiém
dinh su khac biét t-test bang phan mém SPSS 13.0
v6i muc y nghia p<0,05.

3. KET QUA VA THAO LUAN

3.1. Danh gia kha ning xit Iy ngudn nuéc mit bi
6 nhiém boi nudc thai cong nghiép

Bang 5. Kha ning xt Iy thong s6 héa ly ngudn nudc bi 6 nhiém béi nudc thai cong nghiép
Thoi DO | BOD, | COD | TSS TP | PPO>| TN | N-NH, | N-NO, | N-NO;
gian | mg/I, | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Pau 24+ | 91+ | 362+ | 178+ | 2,01 | 1,09+ | 19,61+ | 13,17+ | 0019+ | 10,80+
vio 1,1 4 13 19 1,07 0,50 2,32 435 0,010 2,13
Tuinl | 39F | 64 | 170+ 18+ | 1,05¢ | 1,05 | 12,33+ | 8,43+ 0212+ 9,84+
uan 0,2 7 10 2 0,05 0,02 341 1,20 0,024 1,29
Tuine | A0 | 35 63+ 5+ 122 | 085+ | 11,17 | 434+ 0,013+ 9,80+
uan 1,0 2 5 1 0,24 0,21 1,68 0,98 0,002 1,56
Tuina | AE | 23 18+ 3+ 128+ | 0,52 | 8,45+ 2,76+ 0,003+ 0,24+
uan 0,6 3 4 2 0,32 0,17 2,38 1,02 0,001 0,13

Két qua thtr nghiém stt dung san phdm Bakture
duoc mo ta & bang 5. Cu thé, sau 4 tuan thi nghiém
ham luong oxy hoa tan c6 su gia ting dang ké tir
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2,4+1,1 mg/L 1én 4,1+0,6 mg/L (p<0,05). Hiéu qua
giam thiéu ham luong BOD; va COD chi ra vai tro
ctia san phdm Bakture. Ham luong BOD5, COD sau 4
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tuan xtt Iy gidm con 23+3 va 18+4 mg/L. Két qua
kiém dinh t-test su khac biét ciing cho thdy hiéu qua
sau thoi gian xtt Iy (p<0,05). Chi tiét hiéu qua xtr ly
cac thong s6 quan trong nhu BOD;, COD, TN va TP
duoc trinh bay chi tiét ¢ hinh 2.

boi voi ham luong phéot pho dugc danh gia
thong qua TP, PO,* ciing dat két qua kha quan voi
lan lwot sau 4 tuan xit ly & muttc 1,28+0,32 va 0,52+0,17
mg/L, gidam tuwong ung 36,3% va 52,3%. Tuong tu,
ham luong TN giam manh ti 19,61+2,32 mg/L
xuong con 8,45+2,38 mg/L (tuong duwong 56,9%). Su
bién dong ham luong nitrat, nitrit va amoni ciing
duoc chi ra xu huong suy giam sau cac thoi ky xit ly
(Bang 5). C6 thé thdy, dudi tac dong va vai tro cla
san phdm Bakture sau khi st dung da thé hién ro nét
trong viéc gidm thiéu nong d6 cac chat 6 nhiém
trong nuéc (p<0,05). Cu thé, hieu qua xi ly 1an luot
sau 4 tuan cao nhat déi véi BOD,, COD, TN va TP la
74,7+£5%, 95,0£11%, 56,9+5% va 36,3+6%.
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Hinh 2. Hiéu qua xit ly nieéc miit 6 nhiém béi nuée
thai cong nghiép
Ham lwong coliform c6 su gidm dang ké sau 4
tuan thi nghiém véi 2,1x10%£0,3x10> MPN/100 mL
(Bang 6) va khong phat hién thdy vi sinh vat nhiém
ban phan (E. col).

Bang 6. Kha ning xtt Iy vi sinh ngudn nueéc bi 6 nhiém béi nuede thai cong nghiép

. . . , Téng VSV .
Thoi Coliform E. coli Nitrosomonas | Nitrobacter }(1)12?1 Khi Bacillus | Pseudomonas
ian
g MPN/100 mL CFU/mL
Pau 1,1x10°+ 1,5%x10% 3,6x10'% 43x10% 1,40x10°% | 2,22x10°+ 4,09x10%
vio 1,7x10* 1,2x10* 0,2x10" 3,2x10" 1,08x10* 1,12x10? 2,18x107
Tudn 1 1,5%10°+ | 2.8x10%% 1,5%10% 1,5%10°+ 2,59x10°+ | 2,13x10% 3,18x10°:
uan 1,0x10° 1,5%10" 2,6x10" 0,4x10° 1,9x10° 1,04x10° 1,09x10"
Tudn 2 43x10%= | 2,1x10°+ 2,1x10%+ 1,8x10°+ 2,13x10% | 4,22x10% 5,81x10°+
uan 0,2x10° 1,5x10° 1,8x10" 0,7x10° 1,7x10° 1,09x10° 1,12x10
Tudn 4 2,1x10%+ KPH 3,6%10%+ 2,4x10°+ 492x10"+ | 2,47x10°+ 2,00x10%
uan 0,3%10? 4,0x10' 1,1x10? 1,6x10* 1,21x10* 1,70x10°

Két qua phan tich mat do vi khudn cé loi nhu
Nitrosomonas va Nitrobacter gia tang dang ké. Hon
nita, nhitng nghién ctru truéc day cho thay cac ching
vi sinh vat nhu Bacillus va Pseudomonas dong gop
vai tro quan trong trong tng dung xtt Iy cac chat 6
nhiém [12]. Trong nghién ctru nay, s6 luong vi sinh
vat hi€u khi téng, cac chung Bacillus va
Pseudomonas theo xu huong gia ting sau thoi gian
xt ly. Nhu vay, két qua nghién ciu thé hién kha
nang xt ly ngudn nudéc bi 6 nhiém béi nuwdc thai cong
nghiép sau qua trinh thi nghiém.

3.2. Panh gi4 kha ning xit ly ngudn nudc mit bi
6 nhiém béi nuede thai sinh hoat

Nhin chung, nguén nudc thai sinh hoat tir cac
khu dan cu déng gop luong 16n nudc thai vao hé
thong kénh rach do thi [13]. Nghién cttu xtt Iy nguon
nudc thai sinh hoat c6 vai tro quan trong trong viéc

bao vé moi truong. Cac két qua thé hién hiéu qua xt

ly doi voi cac thong s6 hoéa ly, cu thé ham luong

COD, BOD; sau xit ly 1an luot 1a 39+8 va 21+7 mg/L

(Bang 7). Nhu vay, san phdm Bakture da phat huy

tac dung trong viéc xtt ly cac chat gay 6 nhiém nuéc.
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Hinh 3. Hiéu qua xit ly nuréc mit 6 nhiém béi
nudc thai sinh hoat

94 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2021



KHOA HOC CONG NGHE

Bang 7. Khi ning xit Iy thong s6 héa Iy ngudn nurde bi 6 nhim boéi nudce thai sinh hoat

Thoi DO | BOD, | COD | TSS TP P-PO% | TN |[N-NH, | N-NO, | N-NOs
gian | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
. 35+ | 96+ | 223+ | 61t | 538t | 634+ | 67,95t | 61,64 | 0036+ 0,28+
bauvao | 5 8 21 10 2,01 2,01 4,80 7.81 0,013 0,04
R 43+ | 65+ | 156+ | 14+ | 421+ | 4,15+ | 4427+ | 14,99+ | 0,011+ 0,17+
Tuan1 2,1 14 17 4 2,13 2,67 12,04 9,02 0,002 0,05
. 44+ | 39+ 95+ | 11+ | 3,19+ | 332+ | 4623+ | 2057+ | 0010+ 0,11+
Tuanz | 55 11 19 3 209 | 087 | 1782 | 1024 | 0,008 0.52
R 44+ | 21+ 39+ | 10+ | 244+ | 1,74t | 59.12+ | 17.65t | 0,008+ 0,04+
Tuan 4 0,9 7 8 2 3,42 0,45 10,93 8,91 0,003 0,02

Ngoai ra, ham luong nito (amoni, nitrat, nitrit)
cling c6 su bién dong gidm theo thoi gian xt Iy qua
cac tuan thi nghiém (p<0,05). Sau két thuc, ham
luong NO, gidm con 0,04+0,02 mg/L; giam 7 lan so
voi dau vao. Tuong tu, ham luong thong s6 TN gidm
1,2 lan so voi nong do ban dau. Ham lwong amoni cé
gia tri 17,65+8,91 mg/L; thap hon nhiéu lan so véi

ban dau (61,64+7,81 mg/L). Hon nita, két qua & hinh
4 cho thdy hiéu qua xir ly 1an luot sau 4 tuan cao nhat
d6i voi BOD,, COD, TN, TP lan luot twong tmg
78,1£7%, 82,5+9%, 13,0+£5%, va 54,6+6%. Trong d6, kha
nang xt ly cac chat 6 nhiém duoc thé hién béi hieu
qua loai bo d6i voi BOD;, COD va ham luong TP.

Béng 8. Kha niing xit Iy vi sinh nguén nuéc bi 6 nhiém béi nude thai sinh hoat

o Coliform | FE. coli | Nitrosomonas | Nitrobacter TO.I},g VS,V Bacillus | Pseudomonas
Thoi gian hiéu khi
MPN/100 mL CFU/mL
4,6x10°+ | 4,3x10%+ 5,0x10'= 3,5%10% 2,09x10%% | 2,09%x10°+ 3,18x10%
Pauvao | 3,5x10* | 1,5x10° 1,2x10" 1,6x10" 1,42x10* 1,16x10° 2,06x10*
4,6x10°+ | 9,3x10°% 8,5%x10"+ 2,1x10% 2,81x10% | 2,99x10°+ 1,27x10°+
1 tudn 2,3x10° | 3,0x10' 3,6x10" 2,2x10° 2,91x10° 4,63%x10° 1,71x10°
46x10°+ | 0,4x10"% 1,1x10%+ 7,5%10°: 1,05%10% 1,04x10°+ 9.45x10°+
2 tudn 2,8x10° | 0,1x10" 4,7%10" 4,9x10" 2,60x10° 4.61x10* 5,90x10?
24x10°+ | 0,3x10™% 1,5%10%+ 93x10°%: 1,23x10%+ 1,06x10°+ 5,22x10%
4 tuan 1,6x10° | 0.2x10' 2,9x10" 4,8x10° 5,16%10° 3,07%10° 4,75%10%
Bang 8 cho thdy két qua vi sinh hiéu khi téng co &4y hai co xu huéng giam lan luot chi con
10,1 co st ting tr 2,09><104:|:1,42><102 lén 0,3x 101:|:0,2>< 10! va 2,4x 103:|:1,6>< 102 MPN/100 mL;

1,23x10%+5,16x10° CFU/mL. Dong thoi, mat do
Nitrosomonas va Nitrobacter ciing cho thidy diéu
tuong tu. Ro rang, diéu nay ly giai kha ning kich
thich ctia san pham Bakture nham tang cuong su ¢
mit cac vi sinh vat cé loi cho méi truong va xu ly
ngudn nuodc. Nguoc lai, mat do E. coli va coliform

thap hon rat nhiéu so voi ban dau (p<0,05). Hieu qua
xtt Iy cac yéu t6 vi sinh da duoc thé hién thong qua
s6 lieu néu trén, diéu nay doéng nghia tic dung
chuyén bién tich cuc ctia san pham Bakture.

3.3. banh gia kha ning xit Iy ngudén nuéc mit bi
6 nhiém béi nuedce théi chan nudi

Bang 9. Kha ning xt Iy thong s6 héa ly ngudn nueée bi 6 nhiém béi nuéc thai chin nubi

Thoi e DO | BOD; | COD | TSS TP | PPO2 | TN | N-NH, | N-NO, | N-NO;
o mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
1,3+ 69+ 453+ 438+ 3,53+ 2,35+ 38,39+ 24,94+ 0,016+ 7,50+
Pau vao 04 3 27 27 1,09 0,14 2,43 10,16 0,007 1,26
3,1+ 47+ 273+ 16+ 2,05+ 1,71+ 14,85+ 18,34+ 0,008+ 0,77+
1 tuan 1,2 12 23 7 0,94 1,02 9,03 2,45 0,003 0,23
3,5+ 36+ 103+ 13+ 2,06+ 1,82+ 15,97+ 13,76+ 0,079+ 0,53+
2 tuan 2,6 9 12 4 1,04 0,54 2,78 2,78 0,004 0,21
3,7+ 23+ 53+ 3+ 1,82+ 1,59+ 3,36+ 3,23+ 0,009+ 0,36+
4 tuan 0,8 6 8 1 1,17 1,03 2,65 1,02 0,002 0,06
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Kha ning loai b cac chat hitu co trong nuéc thai
chan nuodi gay 6 nhiém kénh rach & Tha Pic duoc
thé hién trong bang 9.
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Hinh 4. Hiéu qua xit ly nudc mét 6 nhiém béi nudc
thai chan nudi
Mitc do gidm ndéng do COD va BOD; sau 4 tuan
xtt Iy 1an luot voi gia tri 53+8 va 2346 mg/L, thap hon

IN

nhiéu so véi cac néng do ban dau (438+27 va 69+3
mg/L) (Bang 9). Ham luong chat dinh dudng nito
nhu NH,, NO,, NO, ciing giam dang ké. Néng do
TP va PO,* ciing biéu thi két qua tuong tu va theo
chiéu huong gidm trong khoang thoi gian xit ly
(p<0,05). Sau 4 tuan thi nghiém, ham luong TP gidm
con 1,82+1,17 mg/L (thdp hon so vé6i ban dau la
3,53+1,09 mg/L).

Qua trinh xit 1y sau 4 tuan thi nghiém nguén
nudc mat bi 6 nhiém béi nudc thai chan nuoi dat hiéu
quéa cao nhat lan luot cho BOD;, COD, TN, TP la
66,7+11%, 88,3+6%, 91,2+3% va 48,4+7% (Hinh 4). Xu
huéng bién dong ndong do cac chat 6 nhiém gidm dan
theo thoi gian xir ly tir cac tuan 1 dén tuan 4. Hieu
quad xt ly chat hitu co (COD) va dinh duong (TN)
cao nhat véi hiéu suat >85,0%.

Bang 10. Kha niing xit Iy vi sinh ngudn nudéc bi 6 nhiém béi nudc thai chin nuoi

Téng VSV
Théi i Coliform E. coli | Nitrosomonas | Nitrobacter }ireli k}Sn Bacillus | Pseudomonas
01 gian
MPN/100 mL CFU/mL
. 2,4x10% | 1,1x10% 3,6x10'+ 3,6x10'+ 2,80x10% | 1,59x10°+ | 3,64x10%+
bau vao 1,9x10° 2,8x10" 1,4x10" 1,0x10" 1,10x10? 1,28x10? 2,40x107
R 4,6x10% | 3,5%x10% 8,7x10'+ 9,5x10'+ 2,1x10°+ | 2,27x10°+ | 1,50x10°+
1 tuan 1,0x10* 1,3x10" 0,1x10" 2,3x10! 1,0x10? 2,11x10" 1,90x10"
5 46x10°+ | 2,1x10 1,1x10% 1,1x10% 4.6x10°+ | 7,68x10%% 8,9x10°+
an 3,5%10? 1,010 3,4x10" 0,7x10" 2,3%10? 2,31x10? 1,13%10
4 9,3x10% KPH 1,5%10% 5,5%x10%+ 24x10% | 3,88x10°+ | 1,67x10°+
uan 1,5%10" 1,3x10' 3,0x10" 1,4x10° 431x10° 2,35%10*

Bang 10 thé hién kha nang xit ly vi sinh nudc
thai chan nuéi cia san phdm Bakture c6 ngudn goc
thién nhién. Sau 2 tuan khao sat, nong do vi khuan
c6 loi da bat dau c6 su gia ting manh. Két thic qua
trinh thi nghiém, mat &6 Nitrosomonas, Nitrobacter
twong tmg 1,5%10%+1,3x10' va 5,5x10%3,0x10!
CFU/mL (cao hon lan luot 4,2 va 15,2 1an so véi ban
dau). Mat khac, mat do coliform va E. coli gidm rat
manh theo chudi thoi gian thi nghiém (p<0,05). Qua
trinh phan tich mau khong cho thdy su c6 mat ctia £.
coli ham luong coliform ciing thé hién tinh hiéu qua
tuong tu (gidm rat manh, chi con 9,3x10%£1,5x10!
MPN/100 mL). biéu nay cho thdy tinh hiéu qua
trong viéc tmg dung cac vat lieu c6 nguén goc thién
nhién nhu da nti ltta @€ loai bé cac tac nhan 6 nhiém
trong nudc thai chin nuoi [14].

3.4. Danh gi4 kha ning xtt Iy ngudn nuéc mit ao
hoé 6 nhiém

96

Heé théng kénh rach va ao ho do thi 1a nhém déi
tuong dé tén thuong, chiu tdc dong 6 nhiém tir cac
hoat dong ctia con nguoi. Viéc danh gia mic do 6
nhiém ao hé va kha nang xit ly tinh trang nuéc mat
nhiém ban rat can thiét. Trong nghién ctru nay, qua
trinh danh gia kha ning x& ly nuéc mat ao ho bi 6
nhiém thong qua cac thong s6 hoéa ly va két qua duoc
thé hién & bang 11. Ham luong DO sau xt ly c6 su
gia ting nhung khong dang ké (p>0,05). Tuy nhién,
ham luong chat hitu co COD/BOD; duoc cai thién ro
rét. Két thic 4 tuan thi nghiém, ham luvong BOD; va
COD lan luot gidm con 7+1 va 18+6 mg/L (p<0,05).
Nhu vay, ham luong BOD; va COD dap g tiéu chi
chat lwong nuéc mat (cot B1) theo QCVN 08
MT:2015/BTNMT [15].

Ham lwong PO,* va TP c6 két qua lan luot
0,18+0,10 mg/L va 0,33+0,31 mg/L sau thoi gian 4
tuan khao sat. Cac gia tri sau xtt ly giam di so véi
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noéong do6 ban dau truoc khi tién hanh thi nghiem
(p<0,05). Tuong tu doi véi nito trong ngudn nuodc, két
qua khao sat doi véi NO,;, NO, ciing dat hiéu qua
kha tot. Cu thé, néng do cta chung gidm tir
0,022+0,015 mg/L xuéng 0,006+0,004 mg/L (NO,)

va tir 9,60+2,31 mg/L con 0,44+0,27 mg/L (NO;). Tt
d6 cho thay kha nang xtt ly cac thong s6 hoa ly (nhu
nito, phot pho) kha cao va dn dinh, giup cai thién
chat lwrong ngudn nudc.

Bang 11. Kha ning xtt ly thong s6 hda ly ngudén nuéc ao hé 6 nhiém

Thei | DO | BODs | COD | TSS TP | PPOZ| TN | N-NH/ | N-NO, | N-NO;
gian | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L mg/L mg/L
Pau | 5,0+ 14+ 60+ 31+ | 0,60+ | 033+ | 1457+ | 13,45+ 0,022+ 9,60+
vio 2,1 2 17 5 0,12 0,12 3,61 7,02 0,015 2,31
] 5.1+ 12+ 50+ 11+ | 038+ | 026+ | 11,49+ | 923+ 0,010+ 8,24+
ltuan | g 4 8 2 0,20 0,12 3,26 2,36 0,001 2,45
. 50+ o+ 33+ 9+ 047+ | 021+ | 822+ 5,43+ 0,013+ 6,63+
2tuan | 5y 3 4 4 0,13 0,06 1,95 2,87 0,002 1,09
] 5.2+ 7+ 18+ 3+ 033+ | 0,18+ | 2,54+ 1,28+ 0,006+ 0,44+
4 tuan 1,5 1 6 1 031 0,10 1,03 0,95 0,004 027
- Tuan | ®Tuan o]

BODs coD IN

Hinh 5. Hiéu qua xt Iy cac chat 6 nhiém ao hé

Hiéu suat loai bd cac chat dinh duong va hitu co
nguén nuoc ao ho duoc trinh bay & hinh 5. Két qua
xt ly dat cao nhat 1an luot sau 4 tuan doi voi BOD;,
COD, TN, TP la 50,0£10%, 70,0+12%, 82,6+2% va
45,0+4%. Nhu vay, & thoi diém két thac thi nghiém
chi ra hiéu qua vuot troi thé hién cho tat ca cac thong
s6 khao sat.

Bang 12. Kha niing xt Iy vi sinh nuéc ao hd bi 6 nhiém

Thoi gian Coliform E. coli | Nitrosomonas | Nitrobacter T}(l)iréi K}SIY Bacillus | Pseudomonas
MPN/100mL CFU/mL
BAw vio 7,5x103§z 3,5x102;: 0,3x101?: 7,0x10% 3,6SX104§I: 4,45x1032i 0,00x10°(:)t
5,310 2,410 0,2x10 0,8x10 2,04x10 3,22x10 0,00%10
1 tudn 1,1><105;|: 3,6X101?: 9,1x10% 1,5x102§: 6,13x105§: 2,68x10“3i KPH
2,7%10 2,1x10 2,3x10 0,6x10 5,46%10 2,67x10
. 24x10°+ | 0,0x10% 9,1x10™ 2.1x10% 9,57x10°% | 8,5x10%+
2 tuan 6.8x10° | 0.0x10" 45310/ 02x10° | 708x10° | 5.68<10° KPH
. 1,5x10° 2.2x10%% 1210+ | 13510+ | 1,95x10°+
4 tuan 2,9x10' KPH 0,7x10' 0,8x107 4,08x10° | 7,09x10° KPH

Cé thé thdy, viec 4p dung cong nghé san pham
sinh hoc c6 tinh hiéu qua va dugc xem nhu la cong
cu hitu dung phuc héi cac hé bi 6 nhiém [16,17].
Cong nghé st dung sin phidm Bakture lam chat
xuc tac, kich thich su phat trién cua vi sinh vat
hiéu khi va yém khi hoat dong, qua d6 phan giai
cac chat doc hai trong moi truong nudc. Bang 9
thé hién ham luwong vi sinh gay hai nhu coliform va
E. coli c6 su bién dong giam theo thoi gian. Cu thé,
tai thoi diém két thdc thi nghiém ham luong
coliform & muc 1,5x10%+2,9x10' MPN/100 mL,
thap hon so v6i nong do ban dau. Trong khi do,

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2021

mat do £. coli khong tim thay trong cac mau xét
nghiém sau 4 tuan khao sat. Lién quan dén mat do
vi khuin cé loi nhu Nitrosomonas, Nitrobacter c6
st gia tang tir 0,3x10+0,2x10' CFU/100 mL lén
2,2x10%+0,7x10' CFU/100 mL va 7,0x10+0,8x10!
CFU/100 mL lén 1,2x10°+0,8x10* CFU/100 mL.
Téng luong vi sinh vat hi€u khi voi mat do
1,35x107+4,08x10° CFU/100 mL va chi thi su cai
thien moi truong nudc trong bé thi nghiém
(p<0,05). Qua d6 thé hién kha ning tmg dung hiéu
qua san phdm Bakture lam tac nhan gidm thiéu 6
nhiém va cai thién chat luong nuéc.
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Nhu vay, két qua nghién citu chi ra tinh hiéu qua
ung dung san phim than thién méi truong Bakture
dé khic phuc, gidm thiéu 6 nhiém nudc do cac tac
nhan hoat dong con nguoi. Diéu nay chi ra tinh wu
viét cia qua trinh 4p dung cong nghé tién tién voi
dang vat lieu c¢6 nguén géc ty nhién nham loai bd
chat nhiém ban, x& Iy nguén nuéc dam bao an toan
trong khu vuc. Tuy nhién, nhdm bao vé chat luong
nuoc mat kénh rach can thuc hién 1ong ghép céc giai
phap quan ly dua vao phap luat, thé ché nghiém ngit
dé quan ly va kiém soat t6t cAc ngudn gay 6 nhiém.
Hon nita, vai tro quan ly ctia nha nuéc ciing can duoc
chu trong trong coéng tic bao vé moi truong noi
chung va kénh rach noi riéng.

4. KET LUAN

Nghién ctru cho thdy kha ning tmg dung san
phdm Bakture gidi quyét bai toan bao vé 6 nhiém
moi truong nudc. Hiéu qua xtt ly cao duoc thé hién
qua qua trinh xtt Iy cac chat hitu co, chat dinh duong;
st thay déi ham luong mat do vi sinh vat c6 loi trong
moi truong. Cu thé, mat do vi khudn hiéu khi c6 loi
khong ngung gia ting, trong khi mat d¢ vi sinh gay
hai nhu coliform va E. coli giam dang ké. Viéc ap
dung sdn phdm Bakture da dem lai mot s6 két qua
ban dau rat kha quan. Hiéu qua xt 1y nuéc thai 6
nhiém kenh rach dat cao nhat véi 1an lugt BOD; 1a
78,1+7%, COD gidm 95,0+11%, TN giam 91,2+3%, va
TP giam 54,6+6%. Ngoai ra, vi sinh vat cé loi tang
dang ké vé s6 luong, nho d6 tang cuong hé vi sinh
phan gidi chat 6 nhiém, duy tri moi treong song hé
thiy sinh. Pay 1a giai phap x Iy nudc 6 nhiém hiéu
qua, than thién véi moi truong va con nguoi. Két qua
nghién cttu cung cdp co sé khoa hoc cho viéc dé ra
giai phap bao vé moi truomg nudc kénh rach bi 6
nhiém & dia ban quan Tha Dic, TP. H6 Chi Minh noi
riéng va cac do thi khac néi chung.
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Summary

The paper presents the results of the application of Bakture (Back to Nature) aiming to treat polluted water
resources in lakes and canals of Thu Duc district, Ho Chi Minh city. The studied objectives were chosen
related to heavily polluted surface water in canals and ponds systems. The study selected four polluted
surface waters that are affected by different wastewater types (industrial, domestic and husbandry). The
experiments were conducted in four glass tanks with each volume of 100L and size LiWaH is equal to 0.6 m
x 0.4 m x 0.5 m. Aiming to examine treated efficiency, this research carried out sampling, analyzing water
quality parameters such as pH, TSS, COD, BOD,, N-NH,, N-NO,, N-NO,,, P-PO,*, and microorganisms
levels. The water samples were taken after 1, 2 and 4 weeks during the experiment. The application of
Bakture product after four experiment weeks has obtained some positive findings, such as the treatment
efficiencies for BOD;, COD, TN, and TP were 78.1+7%, 95.0£11%, 91.2+3%, and TP 54.6+6%, respectively. In
addition, a significant increase in microorganisms levels lead to organic matter degradation, maintaining the
habitat for the aquatic system. Results provide the environmental protection solutions towards ecologically
sustainable and environmental friendly.
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Nguoi phan bién: PGS.TS. Lé birc

Ngay nhan bai: 4/5/2021

Ngay thong qua phan bién: 4/6/2021

Ngay duyét dang: 11/6/2021

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2021

99



