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Tom tit:

Nghién ciru dwge thwe hién nhim danh gia hi¢u suit xir Iy nwée thai lang nghé banh tring bing cong nghé bun hoat
tinh b sung ché phim sinh hoc. Véi ché phdm BHT (gdm céc chiing: Bacillus thuringiensis, Bacillus cereus, Bacillus sp.,
Pseudomonas sp., Saccharomyces cerevisiae) 6 mat d9 vi sinh vat (VSV) l1a 10° CFU/g chon dugc thoi gian luu thich hop
12 9 ngay cho hi¢u qua xir Iy cao nhit COD dat 81%, BOD, dat 82%, TSS dat 55,7% va dat QCVN 40:2011/BTNMT (cot
B). Khi b sung ché pham sinh hoc BHT va Bio-EM vao bun hoat tinh trong xir Iy nwéc thai banh trang véi thoi gian luu
16 gio, COD ban dau 500 mg/l, hi¢u sudt xir Iy COD ciia bun hoat tinh, bun hoat tinh bd sung ché pham BHT va Bio-EM
1an lwot 12 93,3, 93,5 va 94,4%, phu hop véi nwée thii banh trang 6 COD dau vao nhé hon 500 mg/l va tan suat bd sung

ché pham 15 ngay/lan véi mat do VSV 1a 108 CFU/g.

Tir khéa: bé bun hoat tinh loc dong ngwoc, bun hoat tinh, ché pham sinh hoc, nwéc thai banh trang, xir Iy nwéc thai.

Chi s6 phin logi: 2.7
M6 dau

Xir Iy nude thai lang nghé tai Viét Nam tir 1au da 1a van dé duoc
nhiéu nha khoa hoc quan tam, bing nhitng phwong phap phi hop voi
diéu kién kinh té, xa hoi cua dia phuong va dic trung cua timg loai
nude thai. Lang nghé banh trang Phii Hoa Dong (huyén Cu Chi, TP
Ho Chi Minh) ciing 1a mot trong nhimg lang nghé chua gidi quyét
dugc van dé 6 nhiém nudc thai. Nguyén nhan do lrong nudc thai cia
qua trinh san xudt banh tring chua dugc chu trong xur [y mot cach
khoa hoc va triét dé. S6 liéu khao sat thanh phan nudc thai ciia nhom
téc gia tai lang nghé banh trang Phi Hoa Dong cho théy gia tri mot sé
chi ti€u trong nude thai nhu: COD, BOD; va TSS (thanh phan chu yeu
1a cac hop chat hiru co ¢ dang hoa tan hoac lo' limg c6 kha nang phan
huy sinh hoc) déu vuot qua quy chudn qudc gia vé chit lwgng nudc
thai nhiéu lan, va pH ciing nam ngoai khoang cho phép cua QCVN
40:2011/BTNMT (cot B). Nudc thai nay hau hét duge dua vao ham
kin nhiéu ngin, s6 it cho chay tran va thim xudng dat. Tuy nhién,
mot vai cong ty san xudt banh trang cta xa Phu Hoa Pong ciing di c6
hé thdng xir 1y nude thai quy mo cong nghiép nhung céc ho san xuét
quy mo gia dinh lai khong thé ap dung dugc cong nghé nay do it kinh
phi, quy m san xuat nho va doi hoi chuyén mén ciia nguoi van hanh.

Nghién ctru str dung ché pham sinh hoc xir 1y nudc thai & cac linh
vuc san xuat khac nhau da dwoc nhidu nha khoa hoc thyc hién nhu:
Pao Thi Hong Van va cs (2012) [1] d& nghién ctru tao ché pham sinh
hoc xtr Iy nude thai sinh hoat d6 thi Ha Noi, Vi Thay Nga (2016) [2]
nghién cru tao ché pham VSV xir 1y nudc thai ché bién tinh bot san;
Nguyén Thanh Vin va cs (2017) [3] danh gia hiéu sudt xir Iy nudc
thai sau tai i biogas cia mot s6 ché phim sinh hoc; Tran Dtc Thao
va ¢s (2019) [4] nghién ctru kha nang xr ly nudc thai sinh hoat bing
cong nghé bun hoat tinh c6 bd sung ché pham sinh hoc bacillus sp...
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Két qua clia cc nghién ciru di chimg minh dugc hiéu qua bude dau
Xt 1y nudc thai c6 bo sung céc ché pham sinh hoe nhu Dao Thi Hong
Van va cs (2012) [1] xu Iy nudce thai sinh hoat & quy mo phong thi
nghiém v6i COD diu vao nho hon 200 mg/l; Nguyén Thanh Vin va
¢s (2017) [3] xtr Iy nu6c thai sau biogas va nudc thai san xuét tinh bot
san quy mo thye té voi COD dau vao khoang 500 mg/l, két qua dau ra
déu dat quy chuan d6i véi timg loai hinh nudc thai riéng biét.

Hién nay, trén thi truong co nhiéu ché phém sinh hoc ung dung
xtr Iy nudce thai ché bién lwong thuc ¢ wu diém: chi phi du
tur thap, hiéu qua cao, d& van hanh, than thién moi truong va khong
doi hoi qua nhidu dién tich dat. Tuy nhién, dé ap dung cac ché pham
VSV hay cong nghé sinh hoc néi chung vao xir Iy nudc thai ndy van
con han ché. Do vdy, nhom tac gia di nghién ctru dénh gia hiéu suét
xtr Iy nudc thai lang nghé banh trang bing cong nghé bun hoat tinh
co bd sung ché phém sinh hoc duoc tao thanh tir mot sb ching vi
sinh Bacillus thuringiensis, Bacillus cereus, Bacillus sp. (phan lap tlr
nudc thai banh trang), Pseudomonas sp., Saccharomyces cerevisiae
(b6 sung thém duoc phan 1ap tir méi truong nude bién Nha Trang va
tir moi truong com ruou) trén nén chit mang 14 tinh bot (BT) va trén
nén chat mang cao lanh va tinh bt (BHT). So sanh véi ché pham Bio-
EM trén thi truong nham xac dinh higu qua xir 1y nu6c thai banh
trang, gop phan han ché 6 nhidm moéi trudng.

Thuc nghiém
Doi twgng nghién ciru

Nutde thai: Nu6e thai duoc 1y tai bé thu gom vao budi trua sau
khi qua trinh trang banh hoan thi¢n va bdo quan theo TCVN 6663-
3:2016, nudc thai dau vao c6 thanh phan nhu ¢ bang 1.
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Abstract:

This study was carried out to assess the wastewater treatment
efficiency of rice paper craft villages with activated sludge
supplemented with probiotics. With probiotic BHT preparation
(including strains: Bacillus thuringiensis, Bacillus cereus, Bacillus
sp., Pseudomonas sp., Saccharomyces cerevisiae), the density of
microorganisms of 10 CFU/g, selecting the appropriate retention
time of 9 days for the highest treatment efficiency, in which
COD treatment reached 81%, BOD, treatment reached 82%,
TSS treatment reached 55.7% and met QCVN 40:2011/BTNMT
(column B). When adding BHT and Bio-EM probiotics to activated
sludge to treat rice paper processing wastewater with a retention
time of 16 hours, the initial COD value of 500 mg/l, COD treatment
efficiency of rice paper processing wastewater by activated sludge,
activated sludge supplemented with BHT, and activated sludge
supplemented Bio-EM was 93.3, 93.5, and 94.4%, respectively and
suitable for rice paper processing influent with COD less than 500
mg/l and the frequency of probiotics addition was once every 15
days with a microorganism density of 10° CFU/g.

Keywords: activated sludge, probiotics, rice paper processing
wastewater, upflow sludge blanket filtration (USBF) tank,
wastewater treatment.

Classification number: 2.7

Bang 1. Thanh phan nwéc thai san xuat banh trang.

Chi tiéu pH  TSS(mgl) COD(mgl) BOD,(mgl) Nt(mgl) Pt(mgl)
Gid i 38601 1152618 775:12 4823124 167405 18402
QUVNAOIBINMT ¢\ 5 9 “ ]

(cGtB)

Ché phdm sinh hoc va bin hoat tinh: Bun hoat tinh da dugc
nudi cy sin trong phong thi nghiém, gid tri mot sb chi tidu: thé tich
bun lang (SV30), chat rén lo limg trong hdn hop bun long (MLSS)
va chat ran lo ltmg bay hoi trong hon hgp bun long (MLVSS), chi
s thé tich bun (SVI) ¢6 trong nude thai nudi tao bun hoat tinh
dugc thé hién ¢ bang 2.
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Bang 2. M6t sé chi tiéu cé trong nwéc thai nuéi tao bun hoat tinh.

MLVSS/MLSS
0,76

Mit dg VSV (CFU/ml) SV30 (ml/)
284101 380

MLSS (g/l)
36

SV MLVSS (¢f)
1166 248

pH
8,1

Ché phém dung trong nghién clru ndy 6 mt do VSV trén 10°
CFU/g, do am 13% trén nén BT va BHT véi ty 1€ khoi lugng 1a
10:1.

Ché phém sinh hoc ban trén thi truong dugc chon dé thuc
hién nghién ctru nay Ia san pham Bio-EM dugc to hop tir cac
VSV phan giai xenlulo, protein, tinh bot va VSV hoai sinh c6 kha
ning phan hiy nhanh chit thai hitu co, khir mii héi va phan
hiy céc thanh phan kho tiéu nhu: protein, tinh bot, kitin, peptin.
Ché pham dugc san xuat theo TCVN 7304-1:2003 vé VSV xir Iy
him cau vé sinh - Ché phém dang bot. Sén phém duoc san xuat
tai Cong ty Vi sinh moi truong TP HO Chi Minh. Ché pham nay
ciing dugc Nguyén Thanh Van va cs (2017) [3] nghién ctru, danh
gi4 hiéu qua xr Iy nudc thai sau ti 1 Biogas so véi cdc ché pham
khac ¢ trén thi truong.

BG tri thi nghigm

Tét ca céc thi nghiém duqc suc khi lién tuc 24/24 gio voi DO
khong nho hon 2,5 mg/l va dieu kién nhiét d§ 25+0,5°C.

Thi nghiém gicn dogn: M hinh bé thi nghiém gom 9 bé ¢6 thé
tich 5 1, bé dau khong bo sung ché pham, tir be sau tr¢ di bo sung
cheé pham BT va BHT lan luot theo ty 1€ 6 TN1 va TN2.

TNI1: Thi nghiém gian doan véi ché pham BT & cac dai mat
do VSV: 5x107, 108, 5x10% va 10°. Tuong duorr}g Vg’fi cac bé BT1,
BT2, BT3, BT4 chtra 0,05, 0,1, 0,5 va 1,0 g ché pham/l nude thai.

TN2: Thi nghiém gian doan véi ché pham BHT & cac dai mat
do VSV: 5x107, 108, 5x108 va 10°. Tuong duong véi cée be BHT,
BHT2, BHT3, BHT4 chura 0,05, 0,1, 0,5 va 1,0 g ché pham/l nude
thai.

Tong thoi gian cho mdi thi nghiém gian doan 1a 12 ngay.

Thi nghiém lién tuc dwoc tién hanh trong 30 ngay: M6 hinh bé
thi nghiém duya trén mo hinh bé USBF nguyén ban c6 cai tién cho
pht hop véi dic thu nude thai (duoc thé hién ¢ hinh 1), do ham
lugng Nt trong nude thai thip so voi COD. Vi véy, khong co qua
trinh thiéu khi dé phan nitrate, chinh vi vy, ngan thiéu khi nay s&
lip thém thanh suc khi. Ngan loc bim sinh hoc dong ngugc ciing
duoc diéu chinh thiét ké bang cach lap thiét bi gat bun va hoan lwu
bun sao cho van hanh trong phong thi nghiém duoc thuan loi dé
bun khong bi chét. Do d6, m hinh s& didu chinh thanh 2 ngan hiéu
khi va 1 ngén loc bun sinh hoc dong ngugc.

Diéu kién van hanh thi nghiém: DO>2,5, pH~7, COD dau vao
khoang 1000 mg/1, thoi gian Iuu 16 gio da duge cong bo & nghién
ctu trude [1].

TN3: Thi nghi¢m lién tuc vdi bun hoat tinh hiéu khi c6 bd sung
che pham da dugc chon loc tir 2 thi nghiém TN1 va TN2 (BHT2).

TN4: Thi nghiém lién tuc v6i bun hoat tinh hiéu khi c6 bo sung
ché pham Bio-EM.
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Hinh 1. M6 hinh hé théng thi nghiém lién tuc.

Phan tich cac thong s nudc thai dau ra nhu mt do VSV,
pH, TSS, COD va BOD; (2 1an moi thi nghiém). Mot s6 ch1 tiéu
dugc phan tich theo quy dmh boi QCVN 40:201 l/BTNMT vé quy
chudn ky thudt quc gia vé nudc thai cong nghiép bao gdm pH,
TSS, BOD,, COD, N tong (N,), P tong (P) va mdt 6 chi tiéu phan
tich trong qua trinh xur 1y 1a 6xy hoa tan (DO). Mau duoc phan tich
tai phong thi nghiém theo céc quy trinh hudng dan béi cac phuong
phap tiéu chuan vé phén tich nudc thai (bang 3).

Bang 3. Cac phwong phap va thiét bi phan tich mau.

Chi tiéu Phuong phap Phurong tién, thiét bi

pH TCVN 5979:2007 May do pH Horiba F-72G

DO TCVN 7325:2016 Sension 156 Multiparameter Meters

Nt TCVN 6638:2000 TOC-L Shimadzu

Pt TCVN 6202:2008 Thiét bj UV-VIS Thermo serie 300

COD SMEWW 5220C:2017 Bép phé méu Velp, buret tu dong

BOD, TCVN 6001-2:2008 Chai BOD, ti it BOD, Velp

TSS SMEWW 2540 D: 2017 Gidy loc thay tinh, ti sy, bom hit chan khong

Matdy VSV TCVN 4884-1:2015 Méy dém khuén lac Colony counter 560 suntex
Keét qua va ban luan

Thi nghiém gidn dogn véi 2 logi ché phim BT va BHT

Thanh phan nudc thai cé mot s gid tri nhu & bang 1 da duoc
diéu chinh pH vé gi4 trj khoang 7, dugc chira trong 9 bé c6 thé tich
5 1. Lan lugt bd sung ché phém BT va BHT véi khi luong 0,05,
0,1,0,5 va 1,0 g/l nu6c thai, ky hiéu lan lugt BT1, BT2, BT3, BT4,
BHTI, BHT2, BHT3, BHT4 va 1 bé ddi chimg khong bd sung ché
phim ky hidu 1a BT0. Mét d6 VSV hiéu khi b sung twong tmg la:
5x107, 108, 5x10% va 10° CFU/g. Sau do, tién hanh suc khi cho mdi
binh sao cho néng d6 DO>2 mg O,/L. Tién hanh lay mu va phan
tich cac thong sb sau cac khoang th01 glan 3, 6,9 va 12 ngay. So
sanh hi¢u qua xu 1y ciing nhu sy phat trién ciia VSV hiéu khi thong
qua céc thong s6 TSS, COD, BOD;, va mat do VSV dé budc tiép
theo van hanh mo hinh.
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) Bién dong cua COD theo thoi gian: Sau 12 ngdy thu nghiém
két qua bién dong ctia COD theo thoi gian dugc thé hién ¢ bang 4,
bang 5, hinh 2 va hinh 3.

Két qua & bang 4 va hinh 2 cho thay, khi sir dung ché pham
BT o cac dai mat d6 VSV khac nhau COD giam dan theo thoi
gian, trong 6 ngay dau COD giam manh nhit & thi nghiém c¢6 bo
sung ché pham BT2 ¢6 mat o VSV 108 CFU/g; dén ngay thir 12
thi hiéu suét xir Iy COD ¢ thi nghiém BT1 va BT2 tot nhat, twong
duong nhau khoang 84% (khoang 131 mg/l dat quy chuan nudc
thai QCVN 40:2011, cot B). Két qua ndy ciing phu hop véi nghién
ciru cla tac gia Tran Dtrc Thao va cs (2019) [4] khi nghién ciru xir
1y nu6e thai sinh hoat bang phuong phap bun hoat tinh c6 bd sung
ché pham sinh hoc Bacillus sp. v6i mat do VSV b sung 1a 108
CFU/g. Nudc thai banh tring c6 COD cao nhung Nt va Pt thip,
khi bo sung ché phim BT (véi chat mang 1 tinh bot) véi mat do
VSV cao thi COD trong nudc thai ciing ting 1én déng ké gay mét
can bang gitra ty 1¢ BOD:N:P, chinh vi vy ma hi¢u qua xir Iy giam
10 18t [5]. Mau dbi chimg khong bd sung ché pham, chi suc khi dé
hoat hoa hé VSV ¢6 sin trong nudc thai nén hiéu qua xtr ly kém
hon, dén ngay thir 12 hi¢u suét xir Iy méi chi dat 44% ciing twong
dong véi két qua nghién ctru ciia Vit Thily Nga (2016) [2] khi su
dung ché pham VSV xir Iy nudc thai ché bién tinh bot sin.

Bang 4. Hiéu qua xtr Iy COD cua ché phadm BT & cac dai mat do
VSV khac nhau.

Thoi gian (ngay) ~ Ngay 0 Ngay 3 Ngay 6 Ngay 9 Ngay 12
BT0-COD (mgl) ~ 775£12 72047 63248 55048 438414
Hiéu sudt (%) 8 19 29 4
BT1-COD (mgl) 8208 55014 3007 1806 13422
Hiéu sudt (%) 3 6 78 84
BT2-COD (mgl) 86012 4006 25048 1786 13124
Hiéu sudt (%) 53 71 79 85
BT3-COD (mgl)  1,180<11 0495 62011 4906 3218
Hiéu sut (%) 20 48 59 73
BT4-COD (mgl) 158013 1,440414 1,308£11 1,023+11 88344
Hiéu sudt (%) 9 16 35 4
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Hinh 2. Méi twong quan gitra mat doé VSV bé sung va hiéu suét
xtr ly COD.

Tuong ty nhu thir nghiém voi ché pham BT, bang 5 va
hinh 3 thé hién két qua thir nghiém ctia ché pham BHT voi
chit mang chii yéu 14 cao lanh. Khi bd sung ché pham vao
nudc thai, thanh phan nudce thai hau nhu khong thay d6i. Hiéu
suat xir Iy COD tang dan, voi thi nghiém b sung 10° CFU/g
toc do xir ly ting & 9 ngay dau, tir ngay 9 dén 12 hiéu qua xur
ly ting khong dang ké. Vi 3 thi nghiém bo sung 5x107, 108,
5x10% CFU/g thi COD giam dan theo thoi gian, COD giam
manh nhat & thi nghiém c6 bo sung ché pham BHT2 c6 mat
d6 VSV 10® CFU/g, dén ngay thir 9 thi hiéu suat xir Iy COD
dat 81% (dat quy chuan nu6c thai QCVN 40:2011, cot B).
Tir két qua néu trén khi thir nghiém ché pham BHT cho xir Iy
nudce thai banh trang, thoi gian luu chon 1a 9 ngay. Thi nghiém
nay ciing twong duong voi nghién ciru cia Nguyén Thanh
Vin va cs (2017) [3] khi tién hanh thir nghiém ché phdm sinh
hoc Bio-EM dé xtr Iy nude thai chin nudi sau biogas 0,1 g ché
pham/lit nude thai (mat do VSV 108 CFU/g), COD trong nudc
thai ban dau 527,1+13,2 mg/l sau 9 ngay COD giam xudng
con 78,2 mg/l.

Bang 5. Hiéu qua xt ly COD chia ché phdm BHT & cac dai mat do
VSV khac nhau.

=—=BHT1

=@=BHT2 BHT3 ==<=BHT4

9 12
Thoi gian (ngay)

Hinh 3. Méi twong quan giira mat dé VSV (BHT) bé sung va hiéu
suét xir ly COD.

Bién dgng ciia pH, TSS va BOD; theo thoi gian: Theo doi sy
bién dong cua pH, TSS va BOD; theo thoi gian thong qua mat do
VSV dugc thé hi¢n 6 bang 6.

Bang 6. Sy bién dong cua pH, TSS va BOD, theo thoi gian.

Chi s6 (mg/l) Ngay 3 Ngay 6 Ngay 9 Ngay 12
pH 72 74 7,6 78

BT2 TSS 936 T4+4 5342 3842
BOD, 23045 136+5 1044 671
pH 73 75 79 79

BHT2 TSS 917 68+2 5141 34+1
BOD; 186+3 1274 8543 5241

Két qua bang 6 cho thiy, pH ting dan trong 12 ngay thir nghiém
do ¢6 céc hoat dong phan hay hop chét carbohydrate nhu tinh bot,
duong, cac loai axit hiru co (lactic)... cua cac VSV va qud trinh
VSV str dung cac hop chét chira nito tao thanh NH ,»CO,,CH,...
[5]. TSS va BOD, giam dan theo thoi gian v & mau bo sung ché
phédm BHT?2 hi¢u qua xu ly TSS va BOD, tot hon che pham BT?2.

Bién dong cua mat @o VSV theo thoi gian: Theo ddi sy phat
trién ctia VSV theo thi gian thong qua mat do VSV duoc thé hién
0 bang 7.

Thoi gian (ngay) Ngay 0 Ngay 3 Ngiy 6 Ngiy 9 Ngiy 12 Bang 7. Sw bién dong ctia VSV theo théi gian.
BHTI-COD (mgl) ~ 775£12 45745 239410 1681 15741 Chéphim  Ngiy dhu Ngiy 3 Ngay 6 Ngiy 9 Ngay 12
i 4 4 4 S5 0
Hidu sult (%) i 6 7 % BTO(CFUg)  1,7x10 2310 48x10 2,6x10 3,.9x10
BTI (CFUlg)  5x10 2,1x10° 7,3x10° 3,6x10° 1,2x10¢
BHT2 - COD (mg/) 34146 219+4 14629 1064
BI2(CFUlg 108 8,0x107 1.2x10° 24x10° 44x10°
Higu suat (%) 36 7 81 86 BT3(CFUg)  5xI0° 69x107 1.2x10° 7,3x10° 24x10°
BHT3 - COD (mg/l) 44241 24111 19010 1614 BT4(CFUlg)  10° 8,2x107 77x107 54107 3.9x107
. BHTI (CFU/g)  5x107 29x10° 1,2x10° 54x10° 3,3x10°
Higu suat (%) 43 69 76 79
BHT2 (CFUfg) 10} 8,2x107 2,3x10° 3,5x10° 47x10°
BHT4 - COD (mg/l 53011 3728 2196 2036
(mgl) BHT3 (CFU/g)  5x10° 9,4x107 1.8x10° 7,8x10° 3,6x10°
Higu sudt (%) ky) 52 n 4 BHT4 (CFU/g) 10’ 9,1x107 8,6x107 6,6x107 43x107
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Két qua bang 7 cho thiy, dbi voi mau dbi chimg khong bo
sung ché phém, chi diéu chinh pH va suc khi dé hoat hoa hé
VSV ban dia nén VSV phat trién chim, dén ngay thtr 12 mat
d6 VSV méi chi dat 3,9x10°. Véi nhitng miu bd sung mat
d6 VSV ¢ dai cao nhat 1a 10° thi VSV dén suy yéu theo thoi
gian. Trong khi d6, cac mau bd sung ché pham BT va BHT ¢
cac dai mat 4o VSV khac nhau thi 3 ngay dau VSV chua kip
thich nghi nén s6 luong bi suy giam, hiu hét tir ngay thir 6 dén
ngay thir 9 s6 lugng VSV ting dang ké va ting nhiéu nhét la
méau BHT2 (ting 35 lan). Ngay tha 12 thi s lugng VSV giam
xudng, nguyén nhan 1a do ham luong chat dinh dudng khong
du cung cdp cho VSV sinh truong va phat trién (ty 1& BOD./
COD con 0,32) [3].

Nude thai banh trang chita ham lugng cht hitu co cao 1a
tinh bot, Nt va Pt thdp nén nhom nghién ctru chi danh gia va
xem x¢ét chi tiéu Q nhiém 1aCOD, BOD, va TS$. Qua qua trinh
thtr nghiém 2 ché pham 1a BT va BHT cho thay BHT c¢6 kha
nang xur 1y nude thai banh trang tot hon BT thong qua viéc
phan tich céc chi tif%u COD, BOD, va TSS cua nu(:yc thai sau
xt ly. Cung mot doi tugng nudc thai nhung khi bo sung ché
pham BT thi COD ting tir 775 1én 860 mg/1 va thoi gian xtr ly
COD kéo dai hon so v6i ché pham BHT 3 ngay thi nudc dau ra
méi dat QCVN 40:2011 (cot B). Chinh vi vy, ché pham BHT
& mat 46 VSV bd dung 108 CFU/g (BHT2) duoc chon cho cac
budc thir nghiém tiép theo.

Thir nghiém xwr ly nwdc thdi banh trang trén h¢ USBF
cdi tién bang bun hoat tinh c¢é bé sung ché phim Bio-EM
va BHT

Do COD trong nudc thai ché bién banh trang dao dong 1on
(700-4.000 mg/1) va nghién ctru cia mot s tac gia sir dung ché
pham sinh hoc xtr 1y nudc thai véi COD ban dau khoang 500
mg/l [2-4] nén sau khi da xac dinh dugc thoi gian luu va mat

Bang 8. Bién thién cia COD vé&i COD dau vao 775 mgl/l.
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do VSV thich hop tién hanh van hanh mé hinh véi hai gia tri
COD 14 775 va 500 mg/I dé danh gi4 hidu qua xir Iy nudc thai
sinh hoc bang phuong phap bun hoat tinh c6 bd sung ché pham
sinh hoc. Cac két qua thu duoc thé hién ¢ bang 8.
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Hinh 4. Bién thién cia COD vé&i COD dau vao 775 mgl/l.

Két qua bang 8 va hinh 4 cho thay, véi COD dau vao 775
mg/1 thi hi¢u suét xur ly COD khi st dung bun hoat tinh, ché
phém BHT va Bio-EM tuong ung 1a 89,9, 90,0 va 90,3%; su
khéc biét vé hiéu qua xu 1y 1a khong rd rét. Do véy, khi nudc
thai c6 COD cao khoang 775 mg/l thi khong nén bd sung ché
phém, vi bd sung ché pham s& gdy lang phi ma hiéu qua xt ly
khong cai thién. Hi¢u qua xtt Iy COD cua bun hoat tinh so véi
bun hoat tinh thém 2 loai ché phim twong duong nhau, trong
ung 89,9 voi 90,0 va 90,3%. Bén canh dd, nghién cuu xu ly
nude thai ché bién banh tring quy md san xuat ho gia dinh
bang mo hinh loc dong ngugc bun sinh hoc ctia nhom tac gia
[6], voi COD dau vao 1.004 mg/l, BOD;, 658 mg/l, TSS 135,7
mg/l, Nt 14,6 mg/l, Pt 1,93 mg/l qua qua trinh xir Iy bang bun
hoat tinh thoi gian luu 16 gid thi nude dau ra dat chudn theo
QCVN 40:2011/BTNMT (cot B) vé chét lugng nude thai cong
nghiép.

Bang 9. Bién thién ctia COD vé&i COD dau vao 500 mg/l.

Tho gian Bun hoat tinh B6 sung HBT B sung Bio-EM
89 Bimn hoat tinh B6 sung HBT B sung Bio-EM .
e ' i ; M) copmgl  TSS(mgl) CODmgl) TSS(mgl) COD(mgl) TSS (ngl)
(ngay) COD (mgl) TSS(mgl) COD(mgl) TSS(mgl) COD(mgl) TSS (mgl)
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Hinh 5. Bién thién cia COD vé&i COD dau vao 500 mgl/l.

Khi COD dau vao giam xudng con 500 mg/l (bang 9, hinh
5) thi higu suat xir Iy COD khi sir dung bun hoat tinh, ché pham
BHT va ché pham Bio-EM giam twong tmg 1a 93,3, 93,5 va
94,4%. TSS & ngay thir 9 giam tot nhét, twong tng 77,7, 79,5
va 83,9%, higu suat xtr 1y ciing c6 sy khac biét, dén ngay thir
15 thi hiéu qua xir Iy TSS va COD ¢ ca 3 miu déu tuong duong
nhau. Néu sir dung ché phim thi 15 ngay nén bd sung ché
pham mot lan. Pao Thi Hong Van va cs (2012) [1] bude dau
ng dung ché phdm vi sinh (Bacillus lichenifonnis, Bacillus
subtillis) thoi gian Iuu 8 gio, sau 5 ngay COD giam tur 150,4
xubng con 48,7 mg/l (dat 67,1%). Nguyén Thanh Vin va cs
(2017) [3] tién hanh xt ly nude thai sau biogas thoi gian luu 24
gid, COD ban dau 527,1+13,2 mg/I giam xudng con 74,4 mg/l;
Vii Thuy Nga (2016) [2] thir nghiém hiéu lyc ché phdm duoc
tao ra tur viéc phan 1ap vi sinh tir nude thai ché bién tinh bot sin
thoi gian luu nude thai 36 tiéng, hiéu qua xi Iy COD tir 446,3
xubng con 78,2 mg/l. Tran Pirc Thao (2019) [4] nghién ciru xtr
Iy nude thai sinh hoat bang bun hoat tinh ¢6 bd sung ché pham
sinh hoc Bacillus sp. mat d6 10® CFU/ml, thoi gian luu 4, 6 va
8 gior voi BOD, dau vao dao dong tir 89 dén 138 mg/l, thi dau
ra tuong Uing 1a 26, 28 va 32 mg/1.

Keét luan

Qua qua trinh thir nghiém gian doan b sung ché pham BHT
& ham lugng 10® CFU/g, nhom tac gia chon dugc thoi gian
Iuu thich hop 1a 9 ngay cho hiéu qua xir Iy cao nhat COD dat
81%, BOD, dat 82%, TSS dat 55,7% va dat QCVN 40:2011/
BTNMT (cot B).
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Bén canh do, két qua nghién ctru nay di danh gia dugc hiéu
qua ctia viéc bd sung ché pham sinh hoc BHT va Bio-EM vio
bun hoat tinh trong xtr Iy nudce thai banh trang véi thoi gian luu
16 gio, COD ban dau 500 mg/l, hiéu suat xir Iy COD ctia bun
hoat tinh, bun hoat tinh bo sung ché phém BHT va Bio-EM
1an luot 12 93,3, 93,5 va 94,4%. Nhu vdy, md hinh b sung ché
pham cling voi bun hoat tinh chi phii hop v6i nu6e thai banh
trang c¢6 COD dau vao nho hon 500 mg/l va tan suét bo sung
ché pham 15 ngay/lan v6i mat do VSV 108 CFU/g. Nudc thai
¢6 COD khoang 775 mg/I chi can ding bun hoat tinh, khong
nén bo sung ché pham sinh hoc s& lang phi.
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