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Nuéc thai nganh cdéng nghiép mia dudng chia mét lugng I16n cac chat hiiu cg, trong dé c6 cac hop
chat chua nite va phét pho. Pay la ngudn gay 6 nhiém nghiém trong cho nguén ti€p nhan va anh
hudng bat Igi dén dGi s6ng thily sinh vat. Trong cac céng nghé x{ ly nuéc thai san xuat mia dudng,
cong nghé yém khi ngudc dong qua I6p dém bun (UASB) dudc ap dung phd bién do cac uu diém nhu
kha ning lam viéc véi tai trong chét 6 nhiém hiiu co cao va tiém nang thu hdi nang lugng (khi metan)
I6n. Trong nghién ciu nay, nhém tac gia da tién hanh phan tich, danh gia cac dong thai ctia Céng
ty C6 phan Mia dudng Hoa Binh (HOASUCO) nhim xem xét kha nang thu khi metan theo phuong an
xU ly nuéc thai sdn xuat mia dudng bang hé théng UASB. Két qua cho thdy, dong nuéc thai chung
véi luu lugng 2000-2200 m?¥ngay cé tinh axit (pH 6,22), TSS va COD déu vugt hon 6 1an QCVN 40:
2011/BTNMT (c6t B) déi vi nudc thai cong nghiép; cac dong thai ria thiét bi va tu hé théng xU ly hap
thu khi thai cé miic 6 nhiém cao, COD tucng ting la 2200 va 2565 mg/l, luu lugng 910 va 220 m¥ngay.
Hiéu qua x{ ly dat cao nhat (89,9%) vdi tai trong 4,8 g COD/I/ngay va thdoi gian Iuu thiy luc (HTR) 12
h. Mdc sinh khi biogas trung binh cao nhat dat 0,36 I/g COD v@i tai trong 4,8 g COD/I/ngay, ham lugng

metan trong khi biogas trung binh dat 60,7%.
Tu khéa: metan, mia duéng, nudc thai, UASB.
Chi sé phan loai 2.7

Pat van de

Nudc thai nganh cong nghiép mia dudng thudng
chlra moét lugng I6n cac chat hiiu cd, bao gém céac
hgp chat nito va phétpho hiiu cd. Gia tri BOD, cao
va cd mic bién dong I6n (350-2750 mg/l), nudc thai
co tinh axit hoac kiém (Gonazales va nnk, 1998;
Hampannavar va nnk, 2010). Nudc thai san xuat
mia dudng con chia cac thanh phan mang mau do
cac chat khéng dudng dang hiu cd (cac axit hiu
cd), mubi kim loai dang vé cd (Na*, Si*, Ca?*, Mg?*
va K*), dac biét khi viéc xa rda lién tuc cac cot tay
mau resin. Ngoai ra, nudc thai nha may dudng tu
cac cdng doan lam mat thudng c6 nhiét dé cao, lam
Gic ché hoat déng cla vi sinh vat va cac loai dong
thuc vat thiy sinh.

Coéng nghé xu ly nudc thai nganh mia dudng da
va dang dudc nhiéu nha khoa hoc trong nudc va thé
gidi quan tdm nghién clu, trong dé cong nghé yém
khi ngugc dong qua I6p dém bun (UASB) dugc ap
dung phé bién do c6 kha nang lam viéc vdi tai trong
chat 6 nhiém hiiu cd cao. Nhiéu hé théng ky khi hién
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nay c6 thé x( ly COD dat hiéu suat 85-90%, Vi tai
trong hiiu co dau vao khoang 30-50 g COD/I/ngay
& 30-40°C. Ngoai ra, hé UASB con c¢6 cac uu diém
nhu: 1) MUc tiéu thu nang lugng réat thap trong qua
trinh van hanh, & nhiét do 25-35°C chi can 0,05-0,1
kWh cho 1 m® nuéc thai (0,18-0,36 MJ/m?3), ch(i yéu
cho hoat ddng ctia may bom (Lettinga va nnk, 1980);
2) Tiém nang sinh nang lugng (qua khi metan) cao;
3) Lugng bun hinh thanh it hon so véi qua trinh hiéu
khi, lam gi&m chi phi x{ Iy bun thai; bun ky khi dé& én
dinh hon va qua trinh tach nuéc ciing dé hon so VGi
bun hi€u khi; 4) Nhu cau vé dinh dudng (N, P) thap
han hé théng x{ ly hi€u khi do t6¢c dé sinh trudng
clia vi sinh vat ky khi thap hon.

Pé déng gép vao huéng nghién ctu nay, cong
trinh ti€n hanh khao sat phan tich, danh gia cac dong
thai cla HOASUCO nham xem xét su tao thanh khi
metan cla phuong an khi x{ Iy nuéc thai san xuat
mia dudng bang hé UASB. M6t sé théng sé anh
hudng dén qua trinh nhu pH, tai trong hiiu cg, thoi
gian luu va mat dé bun ciing dugc kiém soat trong
nghién cuu.
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STUDY ON METHANE GENERATION
FROM UASB TREATMENT 8YSTEM
ADPDLIED FOR WASTEWATER FROM
HOA BINH SUGARCANE COMPANY

Summary

The sugarcane wastewater often
contains a large amount of organic
matters including nitrogenous and
phosphorous compounds. This is a
serious pollution source that causes
the adverse effect on water recipient
and aquatic species. In a number
of sugarcane wastewater treatment
technologies, the upflow anaerobic
sludge blanket (UASB) has been
widely studied and applied because of
its advantages including the effective
operation with high organic loading rate
and the methane recovery potential. In
this study, the wastewater flows of Hoa
Binh Sugarcane Company (HOASUCO)
have been analysed, and methane
generation potential has been also
investigated for wastewater treatment
by UASB. The findings have shown
that the integrated wastewater flow
with the flow rate of 2000-2200 m?3/day
has been highly polluted by organic
matters, suspended solids and had
slight acidity (pH 6.22); the wastewater
flows from the washing equipment and
from the flue gas absorption system
have been highly polluted with COD
of 2200 and 2565 mg/l and flow rates
of 910 and 220 m®day respectively.
The highest treatment efficacy (89.9
%) has been attained at the organic
loading rate (OLR) of 4.8 g COD/l/day
and the hydraulic retention time of 12
h. The generated biogas has had at the
average of 0.36 I/lg COD with OLR of
4.8 g COD/l/day and contained 60.7 %
CH,.

Keywords: methane, sugarcane, UASB,
wastewater.
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Noi dung va phuong phap nghien ciu
Hé UASB xu ly nuéc thai sadn xuat mia dudng

Hé UASB quy mé phong thi nghiém sl dung dé x{ ly
nudc thai san xuat mia dudng dugc trinh bay & hinh 1.
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Hinh 1: so d6 hé UASB quy mé phong thi nghiém

Hé UASB c6 thé tich lam viéc 8 |, dudc ché tao bang
nhua acrylic trong suét (day 5 mm) véi cét phan Gng cé
dudng kinh trong 14 cm va cao 80 cm. Hé hoat ddng vdi
khoang tai trong COD tu 2,3-7,2 g/l/ngay, dugdc bé sung
N va P (st dung s&n pham thiic &n cho méo Whiskas) dé
dat ty 1&6 COD:N:P = 350:5:1; pH dudc diéu chinh bang
NaHCO,; bun géc lay ti hé théng x{ ly nudc thai bia. Sau
giai doan khdi dong, hé tao tdng bun hoat tinh Io Iing én
dinh véi gia tri khoi lugng cac vi sinh vat trong khoang
2000-2200 mg/l. Céac giai doan thuc nghiém xU ly nudc
thai véi cac thong s6 van hanh tuang ting dudc trinh bay
6 bang 1.

Bang 1: cac giai doan thuc nghiém x( ly nudc thai cia hé UASB

Théi gian Tai trong hiiu co a

Giai doan C?n?aéﬁ)vao luu th_u% I ('oER) ‘ pH ;L?:;
(gid) (g COD/l/ngay)

1(16 ngay) 2320 24 23 7375 | 33-38

2 (16 ngay) 2402 12 48 7375 | 33-37

3 (9 ngay) 2375 8 67,2 7475 | 33-36

Phuong phap Idy mau va phan tich

Phuong phap xac dinh luu lugng dong thai: cac gia
tri luu lugng ting dong thai vao dong chung dudc tinh
toan theo dinh mic st dung nudc va nuée thai (sé liéu do
HOASUCO cung cép) va dugc do dac kiém chung theo
huéng dan trong tai liéu “C&m nang quan tric nudc thai
cong nghiép” (Nguyén Van Kiét, Huynh Trung Hai, 2012).
Cac gia tri luu lugng va dac tinh dong thai tinh theo trung
binh ngay trong thoi gian day chuyén san xuat dudng hoat
dong 6n dinh (ti thang 12 dén thang 3 nam sau).

M&u nudc dudc ldy va bao quan theo TCVN 6663-
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1:2011 va TCVN 5999:1995. Cac thong s& kiém soat
COD, pH, N, P, TSS dugc phéan tich tudng Ung
theo TCVN 6491:1999, TCVN 6492:2011, TCVN
6498-1999, TCVN 6202-1996 va TCVN 6625:2000.
Thé tich khi biogas hinh thanh dudc thu va xac dinh
trong phong thi nghiém; ham lugng metan trong khi
biogas dudc phéan tich bang séc ky khi véi detector
ion héa ngon Ika GC-FID (2010 - Shimadzu - Nhat
Ban).

Két qua va thao luan
Két qué diéu tra vé cac dong nudc thai

Theo thiét k&, san lugng dudng kinh trdng cla
Cong ty 1a 9500 tan/nam (tudng ting véi 93000 tan
mia/nam). Tuy nhién, s&n lugng nam 2013 chi dat
5034 tan dudng vGi muc tiéu thu mia nguyén liéu
50000-60000 tan. Nhu cau s0 dung nudc 1-1,2
triéu m3/nam. Cac nguyén liéu dau vao khac gom:
vbi 1600 kg/ngay, luu huynh 520 kg/ngay va axit
photphoric 150 kg/ngay. K&t qua xac dinh cac dong
nudc thai tai Céng ty nhu sau:

Dong nudc thdi 1: khéng hoac it 6 nhiém, phat
sinh tif cac khau lam lanh trong céc thiét bi trg tinh,
thiét bi ngung tu ctia ndi c6 dac va nau dudng, nudc
tl bom chan khéng. Nudc thai bi nhiém dau, nhét
va bot mia sinh ra tti 6 lam lanh truc may can ép; luu
lugng Q, 680 m¥ngay, COD 60 mg/l, nhiét do 54°C;
tai lugng COD: L =QxC=60x680x10°=40,8
kg COD/ngay.

Dong nudc thai 2: miic 6 nhiém nhe, phat sinh
tl cac qua trinh ngung hai ti cac thiét bi gia nhiét,
¢6 dac, ndu dudng, lam ngudi may lam ngudi nudc
dudng va nudc thai sinh hoat, phan xudng ép,
phong thi nghiém, lam lanh 10 dét luu huynh, sia
voi; luu lugng Q, 175 m%ngay, COD 200 mg/I, BOD,
93 mg/l; tai lugng COD: L...,=200X175X10% = 35
kg COD/ngay.

Dong nudc thai 3: miic 6 nhiém nang, phat sinh
tli qua trinh loc chan khong, lang (bot va nudc ép
bun), nudc ria (ndi ndu dudng, thiét bi co6 dac va
may ly tam), ro ri mat ri; luu lugng Q, 910 m¥ngay,
COD 2200 mg/l; BOD, 1450 mg/l; tai lugng COD:
L., = 910X2200X10° = 2002 kg COD/ngay.

COD1

COD2

COD3

Dong nudc théi 4: 6 nhiém n&ng, phat sinh tii hé
théng xu ly khi thai; luu lugng Q, 220 m¥/ngay, SS
4325 mg/l, COD 2565 mg/l, nhiét d6 58°C; tai lugng
COD: L = 564 kg COD/ngay.

COD4
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Dong nudc thai chung: ti cong xa cé pH 6,22;
TSS 800-900 mg/l va COD 600 mg/l; téng nito va
téng phétpho vuot khéng dang ké so véi QCVN
40:2011/BTNMT (c6t B) déi v6i nudc thai cong
nghiép. Nudc thai téng hop (dong chung) dudc dua
qua hé sinh hoc (thé tich 8000 m?, cé suc khi gian
doan) trudc khi thai vao ngudn ti€p nhan. Cac két
qué phan tich mau nudc tai céng chung va hoé sinh
hoc dugc trinh bay & bang 2.

Béng 2: két qua phén tich nudc théi tai céng chung va hé sinh hoc

6 HOASUCO
Théna s§ | Ban vi Nudc thai tai Nudc thaitai | QCVN 40:2011/
g | c8ng chung hd sinhhoc | BTNMT, cét B

pH : 6,22 77 5590
TSS mg/l 622 80 100
NIéng mg 10,8 7,6 40
P mg 08 04 6

COoD mg/l 861 46 150

(dot quan trdc thang 12.2014)
Hiéu quéa xd'ly COD cua hé UASB

Hiéu qué xi ly COD & giai doan 1 va 2 dat 80-
90%, khi gidm HRT ti 24 xuéng 12 h, hiéu qua x{
ly COD t&ng I&n. Diéu nay c6 thé do khi HRT giam,
luu lugng nudc thai vao hé sé tang va tang lugng
cO chat (chat hiiu cd) cho vi sinh vat va dan dén
tang toc dé phan hdy hay hiéu qua x0 ly COD. Tuy
nhién, & giai doan 3, khi gidm ti€p HRT xuéng 8 h,
thdi gian luu qua ngén khéng du cho vi sinh vat tiép
xUc véi co chat dé thuc hién qua trinh phan hly
nén hiéu qua lai gidm (xem hinh 2). K&t qua vé anh
hudng ctia HRT dén hiéu qua x’ ly COD ciling dugdc
dua ra 6 nhiéu nghién cGu truéc day. Nghién cuu
clia Nguyén Thi Son va Nguyé&n Thi Thu Ha (2004)
trong x{ ly nudc thai san xuét cén ti ri dudng bang
hé UASB quy mo phong thi nghiém cho thay, hiéu
qué xU ly COD dat 92,2% vdi thdi gian luu 3,5 ngay,
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Hinh 2: &nh hudng cua tdi trong hdu co dén higu suét xi ly COD
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tai trong COD 2,99 g/I/ngay. Nghién clu clia Cheng
va nnk (2010) st dung hé UASB do Céng ty Able
Co. Ltd thiét k& dé xU ly nudc thai san xuat mia
dudng (COD: 20000-150000 mg/l) cho hiéu qua
xU ly COD 50-55% véi HRT 24-48 h, tai trong 2-5
g COD/I/ngay va I6n nhat la 18-24 g COD/I/ngay.
Trong nghién clu cla Ragen va nnk (2001) sU
dung hé mé hinh UASB c6 thé tich 10 I, COD dau
vao 1000 mg/l, hiéu qué x0 ly COD dat 76% Vi tai
trong hiiu co 6,7 kg COD/m3ngay.

Su' sinh khi metan ctia hé UASB

Thé tich va thanh phan khi biogas dudgc theo dbi
va do hang ngay trong sudt qua trinh thuc nghiém.
K&t qua dudgc trinh bay & hinh 3.
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Hinh 3: su tao thanh khi biogas va ham Ilugng khi metan
ting vdi cdc tai lugng khac nhau

K&t qua & hinh 3 cho thay, véi tai trong 4,8 g
COD/I/ngay, lugng khi sinh ra dat cao nhat (1,5 I/
I/ngay), gép 2,3 va 1,4 1an so vai tai trong 2,47 va
7,17 g COD/I/ngay. K&t qué nay kha tuong dong khi
so sanh véi nghién ctu quy mdé phong thi nghiém
clia Tanksali (2013) G diéu kién thi nghiém géan
tuong tu: UASB c6 thé tich lam viéc 8,4 |; bun géc
ldy tU bé tu hoai, ti€n hanh & nhiét do phong (26-
39°C), tai trong hiiu co cao nhat 6 g COD/I/ngay,
hiéu qua x’ ly COD la 80-90% va hiéu sut sinh khi
dat 13,72 I/ngay.

Phan tich thanh phan khi biogas thu dugc (hinh
3) cho két qua ham lugng khi metan & giai doan 2
la cao nhat (dat trung binh 60,7%), hiéu suét sinh
khi dao dong trong khoang 0,25-0,41 I/g COD, ..
her trUNg binh dat 0,33 1/g COD,, ¢, 1, (hinh 4). Muc
sinh khi la kha cao so vdi tinh toan theo ly thuyét
(0,35 I/g COD 4 diéu kién tiéu chuén). Piéu nay c6
thé do thdi gian theo d&i thi nghiém chua di dai nén
muc do sinh khi G ca 3 giai doan van la kha cao va
chua khéc biét r6 rét. Trong mot s6 nghién clu hiéu
suét sinh khi gidm dang ké sau khoang 60-70 ngay
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van hanh hé UASB (Yans Guardia Puebla va nnk,
2014; Marthe S. de Graaff va nnk, 2010).
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Hinh 4: hiéu sudt sinh khi biogas trong qua trinh thi nghiém

Bang 3 téng hgp cac diéu kién thi nghiém va két
qué (theo gia tri trung binh) qua trinh x{ ly nudc thai
mia dudng bang hé UASB.

Béng 3: diéu kign thi nghiém va két qua x( ly nudc thai mia dudng
béng hé UASB

Théng s6 Pon vi Giai doan 1 ‘ Giai doan 2 ‘ Giai doan 3
Thé tich lam viéc I 8
Tai trong COD g COD/lingay 2,47 48 7,37
Luu lugng IIngay 8 16 24
COD déu vao mg/l 2320 2402 2375
COD daura mg/l 433 345 1000
pH daura 6,8 7 6,5
Hiéu suat x{ Iy COD % 815 85,6 58,5
Biogas hinh thanh INingay 0,65 15 1,1
Thé tich CH, % 544 60,7 4“5
Hiéu suat sinh biogas |  1lg COD,, . 0,34 0,36 0,28

Bang 3 cho thay, cac két qua thu dudc ciling kha
phlu hop véi két qua clia cac nghién cuu trudc day
khi st dung hé UASB dé xU ly nudc thai mia dudng
(Alllison, 1990; Chang, 1999; Mehrdad, 2007). Tuy
nhién, gia tri COD dau ra cGia hé UASB van kha
cao (trung binh 283 mg/l), gap 1,9 lan tiéu chuan xa
thai theo QCVN 40:2011/BTNMT (c6t B), do dé cén
phai xU ly tiép theo bang cong nghé xu ly hi€u khi
ho&c ho sinh hoc tuy nghi.

Két luan

Trong 5 dong nudc thai, nudc thai cdng xa chung
(Q = 2000-2200 m3¥ngay) co tinh axit (pH 6,22), gia




tri TSS va COD déu vudt han 6 1an QCVN 40:2011/
BTNMT (cét B). Dong nudc thai ria thiét bi va tu
hé théng hap thu khi thai c6 muc 6 nhiém COD cao
(trong khodng 2200-2565 mg/l) véi luu lugng tudng
ting 910 va 220 m3/ngay. X{ ly nuéc thai mia dudng
bang hé UASB dat hiéu qua cao nhat (89,9%) véi
tai trong 4,8 g COD/I/ngay va thgi gian luu thly luc
12 h. Hiéu suét x{ ly COD cla giai doan 1 va 3 dat
81,5 va 58,5% (tuong Ung véi cac tai trong 2,47 va
7,37 g COD/I/ngay). Lugng khi biogas sinh ra trung
binh cao nhat 1a 0,36 I/g COD va ty 1& CH, trong
khi biogas trung binh dat 60,7% & tai trong 4,8 g
COD/I/ngay.
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