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ABSTRACT

The study was conducted to identify bio-product that could be used for
treatment of biogas effluent at household scale. In the experimental
condition, the treatments were arranged in a completely randomized
design including the control treatment (without bio-product) and five
bio-products including EmTech Green, BioEm, Emc, Jumbo A, and
EmTech BKS. The results showed that the treatment efficiency of total
suspended solids (TSS), chemical oxygen demand (COD), total Kjeldahl
nitrogen (TKN), total phosphorus (TP), total coliform, and E.coli of the
five tested bio-products were in the range of 28 - 97.3%. The treatment
efficiency of BioEm and Emc was significantly higher than that of the
control and the other bio-products of EmTech Green, Jumbo A, and
EmTech BKS. At household scale, BioEm and Emc had treatment
efficiency of TSS, COD, TKN, TP, and total coliform from 55.4 to 86.9%.

TOM TAT

Pé tai da duwoc thuc hién nham xdc dinh loai ché phcfm sinh hoc co kha
nang xu Iy nudc thai sau tui u biogas quy mo nong ho. O diéu kién thi
nghiém, cac nghiém thirc duoc bé tri theo thé thirc hodn todn ngdu nhién
bao gom nghiém thirc doi ching (nudc thai biogas khong su dung ché
phdm sinh hoc) va 5 nghiém thirc bé sung ché pham sinh hoc la EmTech
Green, BioEm, Emc, Jumbo A va EmTech BKS. Két qua cho thdy hiéu
sudt xir by tong chat ran lo himg (TSS), COD, tong dam (TKN), tong ldn
(TP), tong Coliform va E.coli cua 5 ché pham sinh hoc dat tir 28 -
97,3%. Ché pham sinh hoc BioEm va Emc dat hiéu sudt xir Iy cao ¢6 y
nghia so véi doi chimg va cac ché pham khéc. Trong diéu kién quy mé
nong ho, ché phcfm sinh hoc BioEm va Emc dat hiéu sudt xir ly TSS,
COD, TKN, TP va tong Coliform dao dong trong khoang 55,4 - 86,9%.

Trich dan: Nguyér} Thanh Vin, Bui Thi Nga, Nguyén Phuong Thao va Huynh Van Thao, 2017. Danh gia
hi¢u suat xir ly nqéc thai sau tai 0 b@ogas cua mot SO ché phﬁm sinh hoc. Tap chi Khoa hoc
Truong Pai hoc Can Tho. So chuyén d€: Moi trudong va Bién d6i khi hau (1): 1-12.

1 GIOI THIEU

Thuy Duong, 2003). Tuy nhién, nwde thai sau tai G
biogas (nudc thai biogas) c6 chira COD, dam, lan

Cong nghé khi sinh hoc dugc xem 1a bién phap
xtt Iy an toan chat thai chan nudi, han ché 6 nhiém
moi truong va tao ra nguf)n nang luong phuc vu
sinh hoat ngudi dan nhu ndu an, thip sang, chay
may phat dién (Nguyén DPtic Luong va Nguyén Thi

v6i nong do cao vuot quy chudn cho phép néu truc
tiép thai vao ao, ho s& giy 6 nhiém ngudn nude (Bui
Thi Nga va ctv., 2014). Méc du, mé hinh khi sinh
hoc bang tii & biogas dd dwoc ap dung kha phd
bién va hiéu qua déi voi cac hd chin nudi quy mod
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nho nhung hau hét nude thai biogas duoc thai vao
ao nudi ca hodc thai truc tiép ra cac thuy vuc tiép
nhan. Da c6 nhiéu nghién ctru st dung nudce thai
biogas canh tic hoa mau, sir dung vt liéu san co
dé hap phu dam, 1an hay xtr 1y nudc thai biogas
bang moé hinh dit ngap nudc kién tao ddi véi cac
ndng ho co dién tich dét canh tac d3 duoc thuc hién
(Nguyén Thi Nhat Linh, 2011, Nguyén Thi Kiéu
Phuong, 2011, Huynh Hoai An, 2012). Tuy nhién,
nhiing bién phap trén can dién tich dat du 16n, cong
lao dong va chi phi dau tu nén con han ché khi ap
dung rong rai. Vi sy phat trién cua cong nghé sinh
hoc, nhiéu ché phdm sinh hoc (CPSH) ra doi dugc
tmg dung xtr Iy 6 nhidm béi vu diém: chi phi dau
tu thép, hi€u qua cao, d& van hanh, than thién moi
truong va khong doi hoi ton qua nhiéu dién tich
dét. Trén thi trudng c6 nhiéu ché phdm sinh hoc
duoc gioi thi€u xu Iy nudc thai biogas, tuy nhién
cac nong ho khong biét sir dung CPSH nio c6 hi¢u
qua. Mt khac, cac nghién ctru vé xir Iy nudc thai
a0 nudi c4 tra tham canh bang ché pham sinh hoc
da dugc thyc hién (Nguyén Vian Manh, 2007, Bach
Manh Diéu va ctv., 2009, Cao Ngoc Diép va ctv.,
2012) nhung céac nghién ctru st dung CPSH x1ur ly
nude thai biogas van con han ché. Do vay, dé tai
“Panh gia hiéu sut xir Iy nudc thai biogas ciia mot
$6 ché phém sinh hoc” di dugc thue hién nham xéc
dinh loai ché phdm sinh hoc xtr Iy hiéu qua nudc
thai sau ti biogas gop phan han ché 6 nhim moi
truong.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu thi nghiém

Ché pham sinh hoc trong thi nghiém 1a 5 ché
pham duoc khuyén cao st dung xur Iy nude thai va
dugc phan ph01 rong rai trén thi truong. Tinh chat
ciia mot so ché pham sinh hoc dugc trinh bay chi
tiét nhur sau:

EmTech Green la tap hop cac chung vi khuan
két hop véi mot sd gidng nam va enzym c6 kha
nang phan hay céc hop chét hitu co, giam mui hoi
va cai thién chat luong nudc thai sau hé théng xu
Iy. San phdm di duoc Vién Pasteur kiém nghiém.
San pham duoc san xuét tai Cong ty TNHH Khoa
hoc K¥ thuat va Méi truong Minh Viét. Dia chi: sb
20/2 T6 Ngoc Van, phuong Thanh Xuan, quan 12,
thanh phd H Chi Minh.

BioEm dugc t6 hop tir cac vi sinh vat phan giai
xenlulo, protein, tinh bt va vi sinh vat hoai sinh c6
kha ning phan hiy nhanh chét thai hiru co, khir
mui hoi va phan huy cac thanh phan kho tiéu nhu:
protein, tinh bot, kitin, peptin. Ché pham dugc san
xuit theo TCVN 7304 - 1:2003. San phim duoc
san xuét tai Cong ty Vi sinh méi truong thanh phd

S6 chuyén dé: Méi truong va Bién doi khi hdu (2017)(1): 1-12

HO Chi Minh. Pia chi: s6 138/31 Nguyén Xi,
phuong 26, quan Binh Thanh, thanh pho H6 Chi
Minh.

Emc 1a tp hop nhidu vi sinh vat hitu hiéu c6
tac dung phan giai nhanh cac chét hitu co trong
nudce thai, rac thai hiru co, e ché sy phat trién cta
vi sinh vat gay bénh, giam lugng COD va cac khi
doc nhu NHs, HoS. Ché phém duoc san xuét theo
TC 13:2004. San pham dugc san xuét tai Cong ty
Vi sinh Méi trudng thanh phé H6 Chi Minh. Dia
chi: s6 138/31 Nguyén Xi, phuong 26, quan Binh
Thanh, thanh phd Ho Chi Minh.

Jumbo A hoat dong trong méi truong hiéu khi
hoic tuy nghi, dwoc tap hop tir cac chung vi khuén,
ndm va cac enzym phan huy amylase, protease,
lipase. Ché pham c6 kha ning phan hay chét hiru
co trong moi truong nudc thai, lam tang kha nang
xtt Iy COD, N, P. Ché phim duoc san xuit theo
TCVN 7304 - 1:2003. San pham duoc san xuat tai
Cong ty ¢ phan Ky nghé Mbi truong va Thiét bi
vat tu thanh phé H6 Chi Minh. Dia chi: s6 169/1E
Lé Van Quéi, phuong Binh Tri BPong, quan Binh
Tan, thanh phd H6 Chi Minh.

EmTech BKS duoc t6 hop tir cac ching vi sinh
vat hiéu khi hodc tiry nghi, cing mot sé loai enzym
¢6 kha nang phan hiy chét hitu co, giam mui hoi
va bd sung ham luong vi sinh vat hitu ich vao nudc
thai. San phém duoc Vién Pasteur kiém nghiém.
San pham duoc san xuét tai Cong ty TNHH Khoa
hoc K¥ thuat va Méi truong Minh Viét. Dia chi: sb
20/2 T6 Ngoc Van, phuong Thanh Xuan, quan 12,
thanh ph Ho Chi Minh.

Ché pham sinh hoc phan phéi trén thi truong da
dang vé chung loai va cach sir dung, tuy nhién mot
sO san pham chi cung tng cho quy mé xir Iy 16n.
Ché pham sinh hoc dugc chon dé thyc hién nghién
clru nay 1a cac san phidm dugc nha san xudt khuyén
céo st dung xtr 1y nude thai v6i wu diém nhu kha
nang phan huy cac hop chit hitu co, tong chit rin
lo lrng, dam trong nudc thai; phuong thie st dung
don gian, phan phdi dén ngudi sir dung, gia thanh
san pham pht hop voéi néng ho cd quy md chin
nudi nhd.

Nude thai biogas v6i nguyén liéu nap la phan
heo dugc thu vao budi sang, thu truc tiép tir dau ra
cua tii u (0,5x0,9x10 m) dang hoat dong tai ndng
ho Nguyén Vin Binh, xd Nhon Nghia, huyén
Phong Dién, thanh phd Can Tho.

2.2 BH tri thi nghiém

2.2.1 Thi nghiém 1: Danh gid hiéu sudt xir 1y
ciia ché pham sinh hoc trong diéu kién thi nghiém

Pé tai duge thuc hién trén dat tréng trot c6 mai
che tai nong ho Nguyen Van Binh, thi nghiém
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dugc bd tri hoan toan ngau nhién véi 6 nghiém
thic gdm: nghiém thiac ddi ching (nuwéc thai
biogas khong st dung ché phdm sinh hoc) va 5
nghiém thitc st dung ché phidm sinh hoc la
EmTech Green, BioEm, Emc, Jumbo A va
EmTech BKS. Mdi nghiém thirc dugc lap lai 4 lan,
mdi lan lap lai 1a thung carton, bén trong thing
duoc 16t bao nhua PE (poly-ethylen); bao nhya PE
dugc ngdm trong nude thai biogas 1 tuan trudce khi
b6 tri nham loai bo tap chét c6 thé anh huong hoat
dong cua vi sinh vét.

Thé tich nudc thai biogas ciia mdi thung 1a 20
lit. Liéu lwong ché phim sinh hoc sir dung trong thi
nghiém dua theo huéng dan str dung ctia nha san
xuét (Bang 1).

Bang 1: Liéu’ lwong ché phim sinh hoc theo
khuyeén cao si dung cho thi nghi¢m 1

Tén Ky Lié}l lwgng Liéu lwgng /
nghiém hi%u khuyén cdo/1 20 L nwéc
thirc : L nwéc thai thai
Pbi chimg NT 1 - -
EmTech — p ) I mL 20 mL
Green

BioEm NT 3 2¢g
Emc NT 4 0,015 ¢ 03g
JumboA  NTS5 0,5¢g 10g
g‘fg“h NT 6 lg 20¢g

Tén suat thu mAu, chi tiéu phan tich va téng sb
mau: tién hanh thu mau nudc thai biogas trudc xi
ly va mau nudce sau xu ly tai thoi diém 7 va 9 ngay
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(thot gian xu 1y hiéu qua theo huéng dan su dung
cua nha san xuat) Cac chi ti€u phan tich gom pH,
téng chat ran lo lung (TSS), COD, tong dam
(TKN), téng lan (TP), tong Coliform, E. coli va
téng vi sinh vat di dudng. Tong sé mau phan tich:
6 nghiém thtrc x 4 lap lai x 3 dot thu = 72; téng sb
chi tiéu 576.

2.2.2 Thi nghiém 2: Ddanh gid hiéu sudt xir ly
nuoc thai biogas quy mé nong ho

_Thi nghiém dugc bd tri theo khdi hoan toan
ngau nhién, cac khoi cia nghiém thire thang goc
véi chleu bién thién, so khdi bang voi sb nghiém
thire va sb lan lap lai, mdi lan lap lai co kich thudc
gidng nhau, bd tri cac nghiém thirc trén mdi khoi
duoc tién hanh mot cach hoan toan ngau nhién, so
d6 b tri thi nghiém trinh bay & Hinh 1.

Thi nghiém dugc thuc hién véi 3 nghiém thtc
gom: ddi ching (nudc thai biogas khong s dung
ché pham sinh hoc) va 2 nghiém thtc sir dung ché
pham sinh hoc dat hiéu suit xir Iy nudc thai biogas
cao khong khac biét c6 ¥ nghia, mdi nghiém thirc
1ap lai 3 1an, mdi lan lap lai 1a 1 ao dét véi thé tich
1,4 m® (dai 2 m x rongl m x cao 0,7 m), miéng ao
cao hon mat dét tir 10 - 15 cm. Mdi ao dat duoc 16t
bao nhwa PE (poly - ethylen) kich thugc (4x4 m),
phia trén mdi ao dugc che bang bat cao su mau
xanh kich thudc (2x2 m). Nude thai dugc chira
trong mdi ao dat co thé tich 1a 1 m? (1a trung binh
thé tich/ngay nudc thai biogas thai ra thity vuc cla
nhom ho chin nudi ¢6 lugng heo trong chudng dao
dong tir 5-10 con).

BC NTI1 NT2 NTI1

BC NT2 BC

NT2 NT1

Hinh 1: So d6 bd tri thi nghiém 2

Tén suat thu mAu, chi tiéu phan tich va téng sb
mau: tién hanh thu miu nudc thai biogas dot
trudc va sau xir Iy. Céc chi tiéu phan tich gom:
pH, téng chat ran lo lung (TSS), COD, tong dam
(TKN), tong lan (TP), tong Coliform, E. coli. Tong
s0 mau phan tich: 3 nghiém thirc x 3 1dp lai x 2 dot
thu = 18; tong so chi tiéu 126.

2.3 Phwong phap thu va phan tich miu

M?u phan tich vi sinh vét dwoc thu bang chai vi

sinh 100 mL da dugc khir trung & 121°C trong 30
phut. Mau phan tich COD, TKN, TSS dugc thu
bang chai nhya 1 lit i dugc trang nuéc mau 3 lan
tai hién truong. Mau sau khi thu dugc day kin, ghi
16 thoi gian, dia diém va trit lanh & didu kién 4°C.
MAiu nuéc dugc phan tich tai phong thi nghiém
DPoc hoc Mdi trudng va phong thi nghiém Chét
luong Moi trudong, Khoa Méi truong va Tai nguyén
Thién nhién, Truong Pai hoc Can Tho.
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Bang 2: Phwong phap phan tich miu nwéc
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STT  Chi tiéu Pon vi Phwong phap phéan tich
1 Tong chat ran lo ling (TSS)  mg/L Phuong phap trong luong, APHA - 2540D
2 pH - Po tryc tiép bang may do pH
3 Nong do COD mg/L Phuong phap K»Cr,O-
4 Téng dam (TKN) mg/L Phuong phap Kjeldahl, APHA, 1998
5 Téng lan (TP) mg/L Phuong phap Ascorbic acid, APHA, 1998
6  Tbng Coliform CFU/100  Phuong phap CFU, SMEWW 9222B
7 E. coli mL Phuong phap MPN
8 Tdng vi sinh vat di dudng CFU/mL  Phuong phép xac dinh s lugng té bao vi sinh vét

2.4 Phuong phap tinh toan

2.4.1 Hiéu sudt xit Iy mede thai biogas ciia
che pham sinh hoc

Hiéu sudt xir Iy nudc thai biogas cua cac
nghiém thirc dugc tinh theo cong thirc sau:

C, -C
H (%) = G- x100
o

Trong do:

H: Hiéu suét xr 1y nudc thai biogas

C1: Nong do chit 6 nhiém trudce khi xtr Iy

C,: Nong d6 chit 6 nhiém sau khi xt ly

2.4.2 Phwong phdp xit Iy s6 liéu

Cac sb liéu duoc tong “hop bang ph?;n mém
Excel 2013. So6 liéu duoc kiém tra phan phoi chuén
tinh dong nhat cua phuong sai truge khi thue hién
thong ké. Danh gia hiéu suat xu ly cua cac che
pham sinh hoc dua vao phép kiém dinh Duncan &

do tin cdy 95% bang phan mém IBM SPSS 20.0.
Str dung phép thir T-test danh gia khac biét cua

nghiém thirc trude va sau xtr 1y tai 2 thoi diém 7 va
9 ngay sau xu 1y.

3 KET QUA VA THAO LUAN

3.1 Danh gia hi¢u s‘ué"lt xir Iy caia cac ché
pham sinh hgc trong di€u kién thi nghiém

3.1.1 DBdc diém nude thai biogas truede xir Iy

Két qua trinh bay & Bang 3 cho thdy nong do
TSS, COD, TKN va tong Coliform trong nuéc thai
biogas trudc xir 1y khong dat Quy chuan ky thuét
qudc gia (QCVN 62 MT:2016/BTNMT) vé nudc
thai chin nudi cot B- 1a gia tri cia cac théng sb 6
nhiém trong nudc thai chin nudi khi thai ra ngudn
nuée khong ding cho muc dich cdp nudc sinh
hoat. Nong d6 tong lan (TP) dao dong tir 174,1 -
176 mg/L. Nong do TP trong nudc thai biogas &
muc cao ¢6 nguy co giy phu dudng cac thuy vuc
tiép nhan (Sahlameh and Harahsheh, 2011). Nhin
chung, gié tri clia cac thong s6 khao sat nam trong
khoang ghi nhan vé& ndng do cic chat 6 nhiém
trong nudc thai sau tii biogas cua cac nghién ciru
trude day (Nguyén Thi Hong va Pham Khic Liéu,
2012, Phan Cong Ngoc, 2013, Vii Van Hiéu va
ctv., 2013).

Bang 3: Pic diém nudéc thai biogas truéc xir Iy ciia cac nghiém thire thi nghiém 1

Théng sb

Nghiém thirc TP Coliform  E. coli

TSS (mg/L) COD (mg/L) TKN (mg/L) (mg/L) (CFU/100 mL)
Dbi chimg 280+15,0 507,6+26,7 2292+1,43 174,1£0,33
EmTech Green 306,7+27,5 524,4+5,60 232,8+2,56 176+1,89
BioEm 301,7420,2 527,1£13,2 233,6+2,42 175,4+0,06 0x10°  13x10°
Emc 311,745,77 512,9+134 230,1+2,70 174,2+0,70 ’
JumboA 283,3+16,1 528+11,6 233,7+2,11 174,5+0,74
EmTech BKS 303,3+17,6 513,8+14,7 232,744,779 174,7+0,85
QCVN 62 150 300 150 - 5000 -
Ghi chii:

S6 liéu TSS, COD, TKN va TP duoc trinh bay dang trung binh=dé léch chuin (n= 4).

QCVN 62: QCVN 62 MT:2016/BTNMT (c¢t B)
- khéng diege thé hién trong QCVN 62 MT:2016/BTNMT
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3.1.2 Bién ddng tong chat ran lo ling (TSS)
theo thoi gian

Ham luong TSS giam khac biét gilra cac
nghiém thtre b sung ché phim sinh hoc so v6i d6i
chung (p<0,05; Bang 4). Tai thoi diém 7 ngay sau
xt ly, nghiém thic EmTech Green, BioEm, Emc
va Jumbo A ¢6 ham lugng TSS khac biét khong cod
¥ nghia thong ké (p>0,05), dao dong tir 62,7 - 82,7
mg/L. Ham lugng TSS cia cac nghiém thuc nay
khong khac biét gita 7 va 9 ngay sau xu ly
(p>0,05). Theo Lé Hoang Viét va Nguyén V& Chau
Ngan (2015), viéc bod sung vi sinh vt hitu hi¢u vao
Bang 4: Bién dong ham lwong TSS theo thoi gian
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nude thai giup ting kha ning xir 1y chat ran lo
ling. Ham lugng TSS sau xwr ly trong nghién ctru
nay thip hon so v6i nghién ctru cia Cao Ngoc
Diép va ctv. (2012) (98%) nhung cao hon hiéu suat
xtr ly trong nghién ctru ciia Nguyén Vin Manh
(2007) (74,5%). Nghiém thic EmTech Green,
BioEm, Emc va Jumbo A c6 ham luwong TSS dat
quy chuin xa thai (cot B: QCVN 62 - MT:
2016/BTNMT) tai thoi diém 7 ngay sau xur 1y va
nghi¢m thuc EmTech BKS dat quy dinh xa thai
(cot B: QCVN 62 - MT: 2016/BTNMT) tai thoi
diém 9 ngay sau xur ly.

Nghigm thike Pon vi ‘Ngﬁy sau xir Iy ‘ QCVN 62 - MT :2016/BTNMF
Ngay 7 Ngay 9 Cot A CotB

Dbi ching 173,32A+18,1 159,33A+14 4

EmTech Green 63,34413,3 55°44£10,4

BioEm 73,7°4+17,0 54,7°A+13,5

Emc mell st s 54.3016.11 >0 130

Jumbo A 82,74412.5 60,34+1,53

EmTech BKS 161,7°+15,3 89,7%B+15.,0

Ghi chii: Céc s6 ciing mot ¢ot ¢o cing ky tr (a, b, ¢) hodc cdc s6 ciing mot hang cé cimg ky tw (4, B) khdc biét khong c6 ¥

nghia thong ké 5%

Cot A: quy dinh xd thdi ra nguon tiép nhdn nwde thai muc dich cap nwde sinh hoat; Cot B: thdi ra nguon tiép nhdn khéng

dimg cho muc dich cap nwde sinh hoat
3.1.3 Bién dong nong dé COD theo thoi gian

Noéng do COD trong nudc ciia nghiém thirc, d6i
ching, EmTech Green va Jumbo A khong khac
biét giita thoi diém 7 va 9 ngay sau xt 1y (p>0,05;
Bang 5). Tuy nhién, ¢ thoi diém 9 ngay sau xur 1y,
ndng do COD cua hai nghiém thirc BioEm va Emc
thip nhét va khong khac biét (p>0,05) 1an luot 1a
90,7 mg/L va 77,3 mg/L. Nghiém thitc EmTech
Green, BioEm, Emc, Jumbo A va EmTech BKS cé
néng d6 COD dat quy chudn xa thai vao moi

truong (cdt B: QCVN 62 - MT:2016/BTNMT) tai
thoi diém 7 ngay sau xt Iy. Trong d6, nghiém thirc
BioEm va Emc c¢6 néng d6 COD dat cOt A cua
QCVN 62 - MT: 2016/BTNMT tai thoi diém 9
ngay sau xu ly. Sau 9 ngay xu ly, nghiém thuc
BioEm va Emc c6 hiéu suat xir Iy cao nhét khac
biét so vdi cac nghiém thirc con lai, dat hi¢u suét
lan luot 1a 83% va 85%. Hiéu sudt nay tuong
duong véi hiéu sudt xtr Iy COD trong nghién ctru
sir dung ché pham sinh hoc xir Iy nu6e-bun day ao
cd tra dat 87,02% (Cao Ngoc Diép va ctv., 2012).

Bing 5: Bién dgng ndng dp COD ciia cic nghi¢m thirc theo thoi gian

- , . Ngay sau xir ly QCVN 62 - MT :2016/BTNMT
Nghi¢m thirc Pon vi Neay 7 Negay 9 CotA CotB
Dbi ching 39284420,1  36024+20,1
EmTech Green 127,194420,0  126,2°4+12,0
BioEm 172,4°4£17,4  90,798+13,3
Emc mg/L 1604£12,2  77,3%+20,1 100 300
Jumbo A 129,844+16,1 125,3°A4+20,1
EmTech BKS 235,6"+£5,60 188,4*P+£16,3

Ghi chii: Cdc s6 cing mét cot ¢6 cing ky tw (a,b,c) hodc cdc s6 ciing mot hang cé cing ky tw (A,B) khdc biét
khéng cé ¥ nghia thong ké 5%

Ct A: quy dinh xd thdi ra nguén tiép nhan nwde thai muc dich cdp nwde sinh hoat; Cét B: thdi ra nguén tiép nhdn khéng
dimg cho muc dich cdp nwde sinh hoat
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3.1.4 Bién déng nong do tong dam (TKN) theo
thoi gian

Nong do tong dam (TKN) sau xir Iy giam khac
biét giita cac nghiém thirc c6 bd sung ché pham
sinh hoc so véi dbi chiung (p<0,05; Bang 6).
Nghiém thitc EmTech Green va Jumbo A c6 nong
d6 tong dam dat quy chudn xa thai vao méi truong
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(cot B: QCVN 62 - MT: 2016/BTNMT) tai thoi
diém 7 ngay sau xtr ly. Nghiém thirc BioEm va
Emc c6 nong d6 tong dam dat quy chudn xa thai
(cot B: QCVN 62 - MT:2016/BTNMT) sau 9 ngay
xu ly. Nghiém thic EmTech BKS khong dat quy
chuin xa thai ra moi truong tai thoi diém 7 va 9
ngay sau xu ly.

Biang 6: Bién dong ndng do tdng dam ciia cic nghiém thirc theo thoi gian

o . Ngay sau xir Iy CVN 62 — MT: 2016/BTNMT
Nghiém thie — Don v Ngagyy7 : Ngay 9 2 CotA  CotB
Doi chimg 197,643,15  187,19343,62
EmTech Green 139,9944+1,99 139,1°4+3,11
BioEm 159,3%446,51  131,8%45.39
Emc mg/L 15774221 131,193 93 >0 130
Jumbo A 144802141 144444275
EmTech BKS 178,8°44328  167,5"+3,40

Ghi chii: Cdc s6 ciimg mét cét ¢é cing ky tir (a,b,c) hodc cdc s6 ciing mét hdng c6 cimg ky tw (A,B) khdc biét khong c6 ¥

nghia théng ké 5%

Cét A: quy dinh xa thai ra nguon tiép nhan nude thai muc dich cap mde sinh hoat; Cot B: thai ra nguon tiép nhdn

khéng dimg cho muc dich cap nwée sinh hoat

3.1.5 Bién déng nong do tong lan (TP) theo
thoi gian

Nong d6 tong lan (TP) giam khac biét gitra cac
nghiém thte bd sung ché pham sinh hoc so voi ddi
chung (p<0,05) tai thoi diém 7 va 9 ngay sau xu ly.
Két qua 6 Bang 7 cho thiy, tai thoi diém 7 ngay
sau xu ly, nong d6 TP cua nghiém thirc EmTech

Green, BioEm, Emc va Jumbo A khac biét khong
¢6 y nghia (p>0,05). Nong d6 TP cta nghiém thirc
EmTech Green, BioEm va Jumbo A khong khac
biét gitta hai thoi diém 7 va 9 ngay sau xu ly
(p>0,05). Trong khi dé, nghiém thirc Emc c6 ndng
do TP khac biét gitta 7 va 9 ngay sau xu ly
(p<0,05).

Bang 7: Bién dong ndng do tong 1an cia cac nghiém thirc theo thoi gian

Nghi¢m thire Pon vi Ng&‘l)" sau xw ly : TCN 678 - 2006A/BNN&PT1:IT
Ngay 7 Ngay 9 Cot A CotB

DPéi ching 152844490 143,9°B+321

EmTech Green 80,1°4£1,41  79,2°A£2.35

BioEm 80,6°4+1,82  79,7°+1,28

Emc mg/L 846501082 81,9%P+] 39 10 20

Jumbo A 83,1°4+0,65  81,6%A+1,55

EmTech BKS 92,6°2+2 21 84,2842 57

Ghi chii: Cdc s6 cing mét ot ¢6 cing ky tw (a,b,c) hodc cdc s6 ciing mot hang cé cing ky tw (A,B) khdc biét

khéng cé ¥ nghia thong ké 5%

Cét A: la nguon nuée (song, hé, sudi) cung cdp nude cho cae nha may xiv Iy nuée dimg cho sinh hoat ciia con nguoi; Cot

B: Id nguon nieGe (séng, ho, sudi) cung cdp nude cho cde hoat dong nudi trong thuy san, twdi tiéu trong néng nghiép

3.1.6 Téng Coliform va E. coli trong nuéc thdi
biogas sau xur Iy

Két qua Bang 8 cho théy, tai thoi diém 9 ngay
sau xir ly, mét s6 tong Coliform cia cac nghiém
thitc dao dong tir 2,6x10* - 5,8x10° CFU/100 mL.
Trong do, gia tri tong Coliform ciia 5 nghiém thirc
ché pham sinh hoc dao dong tir 2,6x10% - 4x10°
CFU /100mL; E. coli cua cac nghiém thuc dao

dong tr 3,5x10° - 1,4x10* CFU /100 mL. Cac
nghiém thirc ché phdm sinh hoc sau xir Iy c6 mat
s6 tong Coliform vuot quy chuin cho phép xa thai
dbi voi nude thai chan nudi (cot B: QCVN 62 -
MT: 2016/BTNMT) tir 5,2 - 80 lan va E. coli vugt
quy dinh cho phép xa thai vao ngudn nudc sir dung
cho tudi tiéu (QCVN 08- MT:2015/BTNMT).
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Bang 8: Ham lugng tong Coliform va E. coli ciia cac nghiém thirc sau xir Iy

Sau 9 ngay xir ly

QCVN 62 - MT

Nghiém thirc Téng Coliform : E. coli QCVN 39:
CFU /100 mL C.Zﬁ(:l:/BTNM'I(‘:at B CFU/100 mL 2011/BTNMT

D41 chimg 5.8x10° ' ' 7,5x10°

EmTech Green 1,4x10° 8,5x103

BioEm 6,1x10* 3,5x10°

Emc 2,6%10* 3000 5000 6,4x103 200

Jumbo A 1,1x10° 9,5x103

EmTech BKS 4x10° 1,4x10*

3.1.7 Bién dong mat $6 vi sinh vt di duong
trong nuoc thai biogas

Két qua theo ddi bién dong mat sd vi sinh vat di
dudng trinh bay & Bang 9 cho thiy, thoi diém sau
xtr 1y mat sb vi sinh vat di dudng cia cic nghiém
thirc bd sung ché pham sinh hoc ting so véi trude
xir 1y. Nghiém thirc ddi ching ¢6 ham lugng vi

sinh vat di dudng thap khac biét co ¥ nghia so véi
céc nghiém thirc bo sung ché pham sinh hoc ¢ thoi
diém 7 va 9 ngay sau xir Iy (»p<0,05). Nghiém thirc
BioEm va Emc c6 mat sb vi sinh vat di dudng cao
khac biét c¢6 y nghia so vd&i cac nghiém thac
EmTech Green, Jumbo A va EmTech BKS.

Bang 9: Bién dong vi sinh vat di dudng trong nwdéc thai biogas

- . . P Ngay sau xir ly
Nghiém thirc Pon vi Truwoe xur ly Neay 7 Ngay 9
Dbi chirng 6,4494+0,024 6,1998+0,043
EmTech Green 6,824+0,049 6,91°4+0,052
BioEm 6,97%44+0,020 7,2928+0,026
Emc CFU/mL 6,53+0,11 6,790+0,025 7.29%+0,013
Jumbo A 6,660,040 6,91°6+0,050
EmTech BKS 6,62°/4+0,042 6,76°4+0,159

Ghi chii: 56 li¢u trinh bay theo dang Log + dg léch chudn (n=4)
Cac so cung mot cot co cung ky tw (a,b,c,d) hodc cac so cung mot hang co cung ky tw (A,B) khac biét khong co

¥ nghia thong ké 5%

Két qua pH cua cac nghiém thirc trude khi xir
Iy dao ddng trong khoang 6,97 - 7,17 va tai thoi
diém 7 va 9 ngay sau xtr ly dao dong tir 7,67 - 7,84.
Gia tri pH cua cac nghiém thuc trude va sau khi xt
ly bién dong trong khoang thich hop cho vi sinh
vét phat trién. Theo Lé Hoang Viét (2003), pH ¢6 ¥
nghia quan trong trong qua trinh xu ly nudc thai
cho vi sinh vat phat trién thuén loi & moi trudng co
pH tr 7 -8.

3.1.8 Hiéu sudt xir Iy nwée thdi biogas ciia 5
ché pham sinh hoc

Hiéu suit xir ly TSS, COD, TKN va TP trong
nude thai biogas ciia 5 ché pham sinh hoc khac biét
¢6 ¥ nghia théng ké so v6i nghiém thirc d6i chimg
(p<0,05; Bang 10). Hiéu suat xtr Iy TSS cua 5
nghiém thirc ché pham sinh hoc dao dong trong
khoang 70,3 - 82,6%. Nghiém thirc EmTech Green,
BioEm, Emc va Jumbo A c6 hiéu suit xir 1y cao
khac biét khong co6 y nghia (p>0,05) dat 78,7 -
82,6%. Trong khi d6, nghiém thirc EmTech BKS

c6 hiéu suat thép khac biét so voi 4 nghiém thac
con lai (p<0,05). Hiéu suit xir Iy COD cua 5 ché
phém sinh hoc dat 63,3 - 84,9%. Trong @do, ché
pham BioEm va Emc c6 hiéu suat xir Iy khac biét
khong c6 ¥ nghia lan luot 1a 82,8% va 84,9%
va(p>0,05) va cao hon cac nghiém thirc con lai.

Hiéu suat xir Iy TKN cua BioEm, Emc va
EmTech Green dat lan luot la 43,6%, 43% va
40,3% (p>0,05). Ché phdm EmTech BKS c6 hiéu
sudt xir Iy TKN thdp nhat so v6i 4 ché phim sinh
hoc con lai (p<0,05; Bang 10). Riéng hi¢u sult xir
1y TP cta céc ché pham sinh hoc cao hon TKN dat
51,8 - 55%. Trong d6, ché pham EmTech Green va
BioEm dat hiéu suét cao hon ché phém EmTech
BKS (p<0,05; Bang 10). Hiéu suat xu ly tong
Coliform cua 5 ché phém sinh hoc dat tir 55,6 -
97,1%. Ché phém EmTech Green, BioEm, Emc va
Jumbo A dat hiéu sudt xur Iy kha cao tir 84,4 -
97,1%. Hi¢u SUAt xur 1y Coliform cia EmTech BKS
thip va dat 55,6%.
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Bang 10: Hi¢u suit xir Iy nwéc thai biogas ciia cac nghiém thire

Hiéu suit xir 1y (%)

Nghi¢m thirc TSS COD TKN TP Coliform

Déi chimg 43,2°42,58 29,14+0,81 18,4%1,09 17,4°+1,69 35,6
EmTech Green 82,12+2,84 75,9v+2,27 40,2%+0,84 551,68 84,4
BioEm 8224331 82,8%+2,15 43,6°+2,87 54.6°+0,71 93,2
Emc 82,6%£1,91 84,9%£3,79 432£2.19 53%+0,61 97,1
JumboA 78,7°+0,83 76,2°+4,36 38,20+0,72 53,2%0+1,08 87,8
EmTech BKS 70,3%+6,35 63,3°+3,10 28°+2 46 51,8°+1,70 55,6

Ghi chii: S6 lieu TSS, COD, TKN va TP dwoc trinh bay dang trung binh + do léch chudn (n=4).

Cic 56 ciing mét cft co cing ky tir (a, b, ¢) khdc biét khong c6 y nghia thong ké 5%.

Nhin chung, trong diéu kién thi nghiém 2 ché
phém sinh hoc 1a Emc va BioEm dat hiéu sudt xir
Iy TSS, COD, TN, TP, Coliform va E.coli cao
khong khac biét véi nhau, véi chi tiéu COD cao
khac biét so v6i ché pham EmTech Green, Jumbo
A va EmTech BKS. Do d6, Emc va BioEm duogc
chon dé thyc hién thi nghiém danh gia hiéu suat xir
Iy nude thai biogas & quy mo ndong ho.

3.2 Sir dung ché phiam sinh hoc BioEm va
Emc xi ly nwéc thii biogas quy moé nong ho

Gia tri pH trude xur Iy va sau xir 1y it bién dong
gitia cac nghiém thirc va gitra trude va sau khi xur
Iy dao dong trong khoang 7,16 - 7,18. Gia tri pH
thuan 1gi cho sy sinh truong va phat trién cua vi
sinh vat (Metcalf and Eddy, 2003).

TSS (mg/L)e== psi chiing ——= BioEm

3.2.1 Néng dé TSS trong nuéc thdi triede va
sau xuw ly

Nong d6 téng chit rén lo limg (TSS) sau xir Iy
giam khac biét so vdi trudge xu 1y (p<0,05), trong
d6, nghiém thitc Emc ¢6 ham luong TSS khong
khac biét so v6i nghiém thirc BioEm (p>0,05) lan
luot 1a 53+5,57 mg/L va 50,3344,04 mg/L, nhung
nghiém thirc nay khac biét so v6i nghiém thirc doi
chimg (p<0,05) (Hinh 2). Tai thoi diém sau xir 1y,
nghiém thirc d6i chimg c6 ndéng d6 TSS vuot quy
dinh cho phép xa thai (cdt B: QCVN 62 - MT:
2016/BTNMT). Tuy nhién, TSS cta nghi¢m thuc
Emc va BioEm dat quy dinh cho phép x4 thai (cot
A: QCVN 62 - MT: 2016/BTNMT).

Emc

] Aa Aa  pAq —CcO0tA-QCVN g%—MT:%g%ngTNMT
| ——c0t B-QCVN 62-MT: BTNMT
300 1
250 1
200 1 1313
150 ~—---__--_§ _________ o
100 1
Bb Bb
K N
True xtr 1y Sau xir Iy

Hinh 2: Ham lwgng TSS cia cac nghiém thirc trwée va sau xir ly

Cac cot trong cung mét nhom co cung ky tw (a, b) hodc cac cot cung mau co cung ky tw (4, B) khac bi¢t khong co y

nghia thong ké 5%

3.2.2 Nong dé COD trong nude thdi truée va
sau xi ly

Gia tri COD trong nudc thai biogas sau xu ly
khac biét so voi trude xu ly (p<0,05) va dao dong

tir 73,39 - 413,7 mg/L. Trong d6, nghiém thitc Emc
va BioEm c6 ndéng do COD giam khéc biét co ¥
nghia so v6i nghiém thirc déi chimg (p<0,05) lan
luot 12 74,81+3,26 mg/L va 73,39+4,65 mg/L.
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Hinh 3: Nong dd COD ciia cac nghiém thirc truée va sau xir 1y

Cac cot trong cung mét nhom co cung ky tw (a,b) hodc cdc cét cung mau co cung ky tw (A, B) khac biét khong co y nghia

thong ké 5%
a. Nong do tong dam (TKN) triede va sau xir Iy
Nong d6 téng dam (TKN) sau xtr ly cia cac
nghi¢ém thrc giam khac biét so vai trude xu ly
(p<0,05), dao dong tir 96,8 - 198 mg/L. Gia tri
TKN khac biét gitta nghiém thuc doi ching so véi

nghiém thitc BioEm va Emc (p<0,05). Nong do
TKN cua nghiém thitc Emc va BioEm khac biét
khong c6 ¥ nghia sau xir Iy (p>0,05) lan luot 1a
96,87+1,02 mg/L va 96,8+4,55 mg/L (Hinh 4).

TKN (mg/L)== PGi ching C—3 BioEm S Emc

250 1 Aa Aa  Aa
=

N\

—— QCVN 62-MT:2016/BTNMT cot A
—QCVN 62-MT:2016/BTNMT cot B

200 A EE
150
100 1 Bb Bb
50 -———-—-————R\ ————————— -
0 Truge xtr 1y Sau xir 1y

Hinh 4: Nfﬁng do téng dam (TKN) trwée va sau xir ly

Cdc cot trong cung mot nhom co cung ky tw (a,b) hodc cdc cot cung mau coé cung ky tw (A, B) khdc biét khong co y nghia

théng ké 5%
3.2.3 Nong dé tong lan (TP) truée va sau xir 1y

Nong d¢ tong lan (TP) sau xir 1y dao dong trong
khoang 73,1 - 147,53 mg/L giam khéc biét so voi
truge xu ly (p<0,05; Hinh 5). Trong do6, nghiém
thirc d6i chimg c6 nong do tong lan cao nhat

147,5+1,53 mg/L va khac biét c6 y nghia so véi
nghiém thtrc st dung ché phim sinh hoc (p<0,05).
Nghiém thtrc BioEm c6 ndng do téng lan khac biét
khong c¢6 ¥ nghia thong ké so véi nghiém thirc Emc
(p>0,05) 1an luot 1a 73,142,26 mg/L va 74,03+0,93
mg/L.
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Hinh 5: Nong do tong lan (TP) trwdc va sau xir ly

Cdc cot trong cung mot nhom co cung ky tw (a,b) hodc cdc cot cung mau co6 cung ky tw (4, B) khdc biét khong co y nghia

théng ké 5%
b. Mt sé tong Coliform va E. coli

Két qua Bang 11 cho thdy, gia tri tong Coliform
cua cac nghiém thirc sau xt ly dao dong tur 82 -
1980 MPN/100 mL. Trong d6, nghiém thirc d6i
chung c6 tong Coliform cao hon hai nghiém thirc
ché pham sinh hoc khoang 24,14 1an. Gié tri E. coli
cua cac nghiém thirc sau xt 1y dao dong tir 60 -
677 MPN/100 mL. Nghiém thirc Emc c¢6 mat s E.
coli thép hon so v6i cac nghiém thirc con lai dat 60

MPN/100 mL. Gia tri tong Coliform trong nudc
thai sau xur Iy cua 3 nghiém thirc dat quy dinh xa
thai ddi v6i nudc thai chan nuéi (cot A: QCVN 62
- MT: 2016/BTNMT). Béi véi tong coliform, E.
coli, nghiém thic Emc va BioEm dat chét luong
nude cho phép st dung phuc vu tudi tiéu (QCVN
08 — MT:2015/BTNMT), trong khi dé nghiém thirc
dbi chimg gi tri Coliform va E.coli khong dat theo
quy chuén Viét Nam (Bang 11).

Bang 11: Mat s6 tong Coliform va E. coli ciia cac nghiém thirc sau xir 1y

Nghiém thirc Pon vi E.coli Téng Coliform
D6i chimg 677 1980
Emc MPN/100 mL 60 82
BioEm 82 82
QCVN 62 - MT: 2016/BTNMT (cot A) - 3000
QCVN 08 -MT:2015/BTNMT (c6t B1) 100 7500

c. Hiéu sudt xit Iy mede thai biogas ciia BioEm
va Emc quy moé nong ho

Hiéu suat xir Iy TSS, COD, TKN va TP ciia ché

Hiéu suit (%)
100 7

90 A b
80 K
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e
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P‘Q
50 1 KX
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phém sinh hoc BioEm va Emc dat tir 55,4 - 86,8?%
va khac biét so voi khong st dung ché pham
(Hinh 6).
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Hinh 6: Hi¢u suit xir Iy nwéc thai biogas quy mé nong hd

Ghi chit: Cdc cét trong ciing mét nhém c6 cing ky tu (a,b) khdc biét khéng c6 y nghia thong ké 5%
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— Déi véi chat ran lo limg (TSS): Hiéu suat
xtt ly TSS cua BioEm khong khac biét so voi
nghiém thirc Emc (p>0,05), lan luot 1a 84,57% va
85,07%, nghiém thirc d6i chimg ¢ hiéu suét xir Iy
TSS thap khac biét so voi nghiém thirc ché phdm
sinh hoc (p<0,05) dat 42,93+4,1%. Két qua nghién
ciru cua Nguyén Vin Manh (2007) va Cao Ngoc
Diép va ctv. (2012) cho thay hi¢u suat xur Iy TSS
trong nudc thai ao nudi ca bang ché pham sinh hoc
dao dong trong khoang 74,67 - 98,29%.

— Déi véi COD: Nghiém thirc dbi chimg c6
hiéu suit xir Iy COD thip va khac biét so voi
nghiém thirc BioEm va Emc (p<0,05) dat 26,45%.
Hiéu suit xtr Iy COD cua hai nghiém thirc ché
pham sinh hoc khéac biét khong c6 ¥ nghia (p>0,05)
lan luot 13 86,8% va 86,89%, tuong duong véi hiéu
Suat xir Iy dat 87% da dugc bao cao bdi Cao Ngoc
bi¢p va ctv. (2012).

— Doi v6i tong dam (TKN): Hiéu suat xir ly
tong dam ctia nghiém thirc BioEm khong khéc biét
so v6i nghiém thirec Eme (p>0,05), nhung c6 khac
biét so v6i dbi chimg. Hiéu suat xur 1y tong dam
(TKN) cua cac nghiém thitc dao dong trong
khoang 13,4 - 57,6%.

— Déi véi ldn tong sé6 (TP): Hiéu suit xir 1y
tong 1an ciia nghiém thirc bo sung ché pham sinh
hoc BioEm va Emc cao hon va khéc biét so v6i ddi
ching (p<0,05). Hiéu suat xir Iy TP cta 2 ché
pham sinh hoc khong khéc biét (p>0,05) 1an luot 1a
55,4% va 55,6%.

Nhin chung, xtr 1y nu6e thai biogas bang cac
ché pham sinh hoc da giup loai bo duoc ham luong
TSS va COD dao dong trong khoang 84,5 — 86,7%,
chat lugng nudc dau ra nam trong giéi han cho
phép cua QCVN62-MT:2016/BTNMT, dat hiéu
suat tuong duong va thoi gian xur Iy duge rit ngin
chi c¢6 9 ngay thay vi 12 ngay so voi nghién cuu
ctia Nguyén Vin Manh (2007) va Cao Ngoc bi¢p
va ctv. (2012). Nghién cuu xt 1y nudc thai bang
thuc vét nhu cdy sdy va cdy dién dién co hiéu suét
xtr ly COD dao dong trong khoang 36,4 - 53,4%,
hiéu sut xir Iy tong dam va téng lan dao dong lan
luot 14 11,7 — 50% va 16,7 — 64% (H6 Lién Hué,
2006; Lé Nhat Quang, 2008), tuy nhién xtr Iy bang
thuc vat can c6 dién tich dat, cong lao dong cho
tréng, chim séc va thu hoach cay, thoi gian mdi vu
trong khoang vai thang. Xir 1y nudc thai biogas
bang ché pham sinh hoc ¢6 hiéu qua dbi véi TSS
va COD, tiét kiém duoc thoi gian, dién tich dat va
cong lao dong so véi xir Iy bang thuc vat.

4 KET LUAN VA PE XUAT
Trong diéu kién thi nghiém, hiéu suat xu ly

TSS trong nuéc thai biogas cua 5 loai ché phim
sinh hoc xur ly dat 70,3 - 82,6%, COD dao dong
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63,3 - 84,9%, tong dam (TKN) dao dong 28 -
43,6%, tong lan (TP) dat 51,8 - 55%, tong
Coliform dat 55,6 - 97,1% va E. coli dat 89,2 -
97,3%. Trong d6, ché phim Emc va BioEm cho
hiéu suét xir Iy COD cao khac biét c6 ¥ nghia so v6i
EmTech Green, Jumbo A va EmTech BKS.

Hiéu sudt xir Iy nude thai biogas cua ché phdm
BioEm va Emc quy m6 ndng hg dao dong tir 55,4 -
86,89%, v6i hiéu suat xir ly TSS dat 84,57 -
85,07%, COD dat 86,8 - 86,89%, TKN dat 57,37 -
57,6% va dat quy chuan xa thai d6i voi nudc thai
chian nuéi (QCVN 62 - MT: 2016/BTNMT). Ham
lwong tong Coliform dat quy chuin xa thai (QCVN
62-MT: 2016/ BTNMT). Gia tri E. coli dat quy
chudn xa thai vao ngudn nudc s dung tudi tiéu
(QCVN 08 — MT: 2015/BTNMT).
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