Tap chi phén tich Héa, Ly va Sinh hoc - Tdp 22, S6 2/2017

XU LY NUOC THAI SAN XUAT BIA BANG PHUONG PHAP
SINH HQC TO HQOP BUN HOAT TiNH VA THUC VAT

Pén toa soan 25-9-2016

Cao Vin Hoang, Nguyén Thij Diéu Cim
Khoa Hoa - Truong Pai hoc Quy Nhon

SUMMARY

TREATMENT OF BREWERY MANUFACTURING WASTEWATER USING
COMBINED ACTIVATED SLUDGE AND PLANT PROCESS

Brewery industries discharge larger amounts of wastewater as compared to other
drink industries. Brewery wastewater contains high amount of organic materials and
nutrients such as fat, protein, and lactose. Biological treatment is widely used to treat
this kind of wastewater due to the fluctuation of amount and content of brewery
wastewater. This study investigated the removal of organic and ammonium
contaminants from brewery wastewater by biological process. The obtained results
showed that the combined use of activated sludge and plant treatment reduced
approximately 90% of the COD and NH, and reached portion QCVN 40:
2011/BTNMT about industrial wastewater sort A.
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1. PAT VAN PE sinh hoc thi c6 nhiéu uu diém vuot trdi vé
Hién nay, 6 nhiém moi trudng noi chung chi phi xtr 1y, dé van hanh, than thién véi
va moi truong nudc noi riéng dang co moi truong, do vay thuong dugc can
chiéu huong gia tang, do vay can co cac nhic, 4p dung dé xu 1y nudc thai chira
giai phap kiém soat nham giam t6i thiéu chit hiru co, dic biét 1a cac chét hitu co dé

vi¢c phat thai cac chét gy 6 nhiém ra moi bi sinh huy [1, 2, 3‘, 4]. Bén canh do, viéc
treong. Mot trong nhiing giai phap do la xu ly nude thai bang phuong phap sinh

can phai xtr 1y triét dé cac chat 6 nhiém hoc t6 hop giita vi sinh vét va thuc vat
trude khi xa thai vao moi truong nudc. Co (béo tay, sung, béo cdi,...) dang ngay
nhi€éu phuong phdp dé xu Iy nudc thai tur cang dugc quan tdm nhi€u hon do tinh

cac hoat dong cong nghi¢p nhu: phuong kha thi khi img dung trong thuc tién.

phép hoda hoc, hoa ly, sinh hoc,... Trong Trong nghién ctu nay, ching toi Ung
do6, phuong phap hoa hoc, hoa Iy déu co dung phuong phap sinh hoc t6 hop dé xur
str dung hoa chat va kho kiém soat kha Iy nuéc thai ciia nha may bia nham tao ra
ning gdy 6 nhiém thir cip, phuong phap mot to hop xir 1y sinh hoc hiru hiéu cho
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loai nudc thai chira hop chat hitu co dé
sinh huy va hop chat nito n6éi chung va
nudce thai san xuit bia néi riéng.

2. THUC NGHIEM

2.1. Vit li¢u

Nuéc thai san xuét bia duge léy tai hé
théng cdng Nha may bia Sai Gon- Mién
Trung tinh Binh Dinh.

Bé xir 1y bun bang hoat tinh ché tao tir
nhua PVC.

Bun hoat tinh, béo tay, beo cai

2.2. Thyc nghiém xir ly nwée thai
2.2.1. Xir Iy bang bun hoat tinh

Nudc thai duge xtr Iy so bo sau do xir ly
qua bé bun hoat tinh (Hinh 1). Thi nghiém
duoc tién hanh trong diéu kién: pH~7,
V=5 lit, COD =944 mg/L, [NH4']= 8,33
mg/L, MLSS (mixed liquor suspended
solids) khoang 2800 mg/L.

2.2.2. Xur Iy bang béo cdi va béo luc
binh

Nudc thai sau khi duge xuir 1y so b cho
vao bé chira béo luc binh/béo cai (Hinh
1) dé xir Iy. Diéu kién thi nghiém tuong
ty muc 2.2.1 nhung khong suc khi va
khong st dung bun hoat tinh.

2.2.3.Xir Iy két hop bang bin hoat tinh
két va béo luc binh/béo cdi

Nudc thai sau khi dugc xur Iy so by nude
thai, cho 5 lit nude thai vao bé bun hoat
tinh. Sau 3 gio xtr Iy bang k¥ thuat bun
hoat tinh, nudc thai duoc chuyén qua bé
chira béo lyc binh/béo cai. Diéu kién thi
nghiém tuong tuy muc 2.2.1 va 2.2.2.

Hinh 1. Hé xir Iy nuéc thai bia bang bin
hoat tinh va thuc vat

2.3. Phwong phap phan tich

Xac dinh cac thong sd dic trung cho
qua trinh xir 1y theo phuong phap chuan
vé phén tich méi trudng: Xac dinh COD
bang phuong phép bicromat, xac dinh
NH," bang phuong phap bang phuong
phéap Nessler.

3. KET QUA VA THAO LUAN

3.1. Xir Iy nwéc thai bia bang bun
hoat tinh

Su bién ddi cac thong sé6 COD, NH,"
clia mau nudc thai san xuét bia theo thoi
gian xir Iy bang k¥ thuat bun hoat tinh
(M1) duoc trinh bay ¢ bang 1.

Bang 1. Két qua xir 1) mdu nuée thai
san xudt bia bang ky thudt bun hoat tinh

Thoi gian xir CcOD NH,"
ly (gio) (mg/L) (mg/L)
0 944 8,33
1 718 8,60
2 445 9,71
4 404 7,70
6 331 6,71
8 245 4,01
10 145 2,00
25 119 1,63

Két qua & bang 1 cho thiy, nhin chung
gia tri COD ctia mau nudc thai san xut
bia giam dan theo thoi gian xtr 1y. Trong
khoang 4 gio dau gia tri COD giam rat
nhanh (tr 944 mg/L giam con 404
mg/L, hiéu suat dat 57,20%). Diéu nay
c6 thé giai thich 1a do ban dau phan 16n
1a cac chit hitu co dé sinh huy, nén céac
vi sinh vat phan huy rat nhanh céc chit
httu co hoa tan c6 trong nudc thai. Sau
d6 COD giam cham dan do ham luong
chat dinh dudng giam dan va con lai cac
hop chét hitu co kho phan hiy hon. Mt
khac, chit dinh dudng giam di anh
huong dén tdc do phat trién cua vi sinh
vat. Sau 10 gid xir Iy nude dau ra da dat
tiéu chuan vé nudc thai cong nghiép loai




A theo QCVN 40-2011/ BTNMT vé chi
s6 COD cho phép thai ra méi truong.
Két qua thuc nghiém & bang 1 chi ra
rang ham lwong NH4 ctia mu nudc thai
san xuat bia tang 1én trong khoang thoi
gian tir 0 dén 2 gid xtr 1y, 13 do cac hop
chat hitu co c6 chira nito trong phan tt,
nhu cac protein bi phan huy tao ra céc
san pham trung gian chtra nito (céac
peptit, cac axit amin) va cudi cung giai
phéng ra NH; nén lam cho ndng do
NH," ting lén trong giai doan dau.
Trong thoi gian tir 2 dén 8 glo ndng do
NH," giam nhanh do NH," tlep tuc bi
oxi hoa thanh NO, va NOs'.

Hinh 1. Nudc thai bia trudc (a) va sau
xw ly bang ky thudt bun hoat tinh (b)

3.2. Xir Iy nwéc thai bia bang béo cai

va béo luc binh

Su bién ddi cac thong sé6 COD, NH,"

clia mau nudc thai san xuét bia theo thoi

gian xtr Iy bang béo luc binh (M2) va

beo cai (M3) dugc trinh bay & bang 2.
Bdng 2. Két qua xir 1) mdu nuée thai
nha may bia bang béo luc binh (M2)

va beo cai (M3)

M2 M3
rg;"l’l' cop | NH, | cop | ~Nm/
g | gLy | gty | (gt | (mgrl)
0 778 | 7.0l 751 701
25 | 350 | 2.0l 351 2.10
a8 | 245 | 5.02 | 245 | 556
72 [ 119 | 3.6l 146 | 402
96 86 1.01 89 2.42
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Két qua ¢ bang 2 cho thiy, qua trinh xir
1y chat hitu co & ca 2 mau nude thai M2
va M3 dlen ra nhanh tir 0-72 gio (gia tri
COD mau M2 tir 778 mg/L giam xudng
119 mg/L, hi¢u suat dat 84,70%; mau
M3 tor 751 mg/L con 146 mg/L, hi¢u
suat dat 80,56%). Piéu nay duoc giai
thich 1a do giai doan dau trong nudc thai
san xudt bia ndng d0 cac chit dinh
dudng cao thuan lgi cho viéc hz?ip thu va
phat trién ctiia béo luc binh va béo cai
cling nhu sy chuyén hoa cua hé vi sinh
vat bam & ré béo. Tir 72 — 96 gio, gia tri
COD giam cham hon (d6i véi mau M2
tir 119 mg/L xudng 86 mg/L, hiéu suit
dat 27,73%; mau M3 tir 146 mg/L con
89 mg/L, hiéu suat dat 37,50%) nguyén
nhan c6 thé do ham luwong chat dinh
dudng giam dan va can kiét. Mat khac,
& giai doan sau con lai cac hop chat hitu
co khé hap thu hon, dong thoi cac hop
chat hitu co ndy ciing kho bi phan huay
boi hé vi sinh vat bam & b 1€ cua beéo
luc binh va béo cai nén cang vé sau gia
tri COD cang gidm cham.

Ham luong amoni ciia ca hai mau M2,
M3 déu giam sau 24 gid dau xu Iy (ndng
dd amoni cia mau M2 giam tr 7,91
mg/L xudng 2,01 mg/L, hiéu sut xtr Iy
dat 74,59% ; mau M3 giam tir 7,91
mg/L xuéng 2,10 mg/L, hi¢u suat dat
73,45%). Diéu nay co thé giai thich 1a
do beo luc binh va beo céi c6 kha nang
hap thu rat t6t NH," lam chat dinh
dudng dé phat trién. Tir 25 gid dén 48
gid, ham lugng amoni lai ting 18n co thé
do cac hop chat hiru co c6 chira nito nhu
cac protein bi phan huy tao ra cac san
phim trung gian va cudi cung giai
phong ra NH;. Sau d6é thi ndng do
NH, giam déan c6 thé qua trinh phan huy
chat hitu co chira nito da két thuc, dong
thoi NH;" duoc béo hip thu lam chit
dinh dudng va modt phan bj oxi hoa
thanh NO,va NOs'.



Hinh 2. Nuoc thai bia truoc (a) va sau
khi xir Iy bang béo cdi (b)
va beo luc binh (c)
3.3. Xur Iy nudc thai bia bang ky thuat
bun hoat tinh két hop véi béo luc
binh/béo cai
Su bién ddi cac thong sé6 COD, NH,"
ciia mau nude thai san xuét bia theo thoi
gian xr Iy bang k¥ thuat bun hoat tinh
két hop vai béo luc binh (M4)/béo cai
(M5) duoc trinh bay ¢ bang 3.

Bang 3. Két quda xir Iy nude thai bia
bang ky thudt bun hoat tinh ket hop voi
beo luc binh (M4)/béo cai (M5)

~ .. | Thoigian COD | [NH,']
Heé xur 1 N

PV (@) | (mgL) | (mgL)
Bun hoat 0 806 12,00
tinh 3 552 10,00
3 552 10,00

6 372 6,10

M4 18 162 1,21

23 109 1,00

25 92 0,90
3 552 11,00

M5 6 416 9,21

18 226 1,21

25 122 1,12

Két qua & bang 4 cho thay, gia tri COD
cia miu nudc thai san xuat bia giam
khéa nhanh sau 3 gio xtr ly (tir 806 mg/L
gidm con 552 mg/L),.

Nudc thai sau 3 gio xir Iy biang bun hoat
tinh, tiép tuc duoc xu ly béng béo luc
binh, béo cai. Dt li€u thuc nghiém ¢
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bang 3 cho thiy, hiéu qua xtr Iy COD va
NH," bang béo luc binh & giai doan nay
cao hon so v&i béo cai. Piéu nay co thé
duoc giai thich 1a do béo luc binh c6 bd
ré& chum dai hon béo cai, nhu d3 biét dac
diém cua ré giébng nhu cac dng hat loc
nuoc, than béo to hon cling 1a mot dac
diém giup cho kha ning hip thu chat
dinh dudng trong nudc tét hon. Thoi
gian xir 1y nudc thai san xut bia nhim
dat dugc tiéu chuan loai A vé nudc thai
cong nghi¢p theo QCVN  40-
2011/BTNMT vé chi s6 COD va NH4"
khi két hop hé bun hoat tinh va béo 1a
ngan hon so véi xtr Iy nudc thai chua
qua xtr 1y bun hoat tinh. Piéu ndy c6 thé
giai thich 1a do ¢ giai doan xtr 1y bang
bun hoat tinh cac hop chit hitu co phtc
tap da dugc phan huy thanh cac hop
chat don gian hon thuén lgi cho sy hélp
thu ctia béo lam chét dinh dudng.

Nong d6 amoni & miu M4 va miu M5
déu giam dan theo thoi gian xu 1y. Sau 3
gid xtr Iy bang bun hoat tinh ndng do
amoni giam nhe. Khi tiép tuc xir Iy nude
bang béo luc binh va béo cai, trong thoi
gian tir 3-18 gid ndng do amoni giam rat
nhanh (mau M4 giam tir 10,00 mg/L
xudng 1,21 mg/L; miu M5 giam tur
11,00 mg/L xudng 1,21 mg/L).

Hinh 3. Nuoc thai bia truoc (a) va sau
xit 1y bang bim hoat tinh
két hop véi béo cdi (b), két hop béo luc
binh (c)
3.4. So sanh hiéu qua xir Iy mdu nuée
thai san xudt bia theo cdc cdch xir 1y
khac nhau



Dé nghién ctru hiéu qua xur 1y nuwde thai
san xuét bia theo cac cach xur 1y khac
nhau, hiéu suét xu Iy dugc so sanh. Két
qua duogc trinh bay ¢ bang 4.

Bdng 4. So sanh hiéu sudt xir Iy nude
thai san xudt bia
theo cac cach xw ly khac nhau

Béo Bun hoat
v en Bunhoat tinh - Béo
Chi tiéu .y
tinh | Luc Cii Luc Ci
binh binh
Thoi gian 10 | 72|72 25 | 25
(g10)
Nuoe | o440 | 778 [ 751 | 806 | 806
vao
COD | Nuéc
(mg/L)| o 145 | 119 |146| 92 | 122
H(%)| 846 |84,7/80,1|88,6|84,8
Nuoe | g3 179 (79120120
vao
+ r
NH,™ [ Nube )\ 13611402 09 |1.12
(mg/L)| T1a
H@%)| 759 |54,3(49,1]92,590,6

Két qua & bang 4 cho thiy, dé xu ly
nude thai san xuét bia dat duge QCVN
40-2011/BTNMT vé nuéc thai cong
nghiép loai A dbi voi chi tiéu COD,
NH," thi ca 3 cach xu ly déu dap tng.
Tuy nhién, xir Iy bang béo can co dién
tich dat rong va thoi gian xir 1y dai; xu
1y bang bun hoat tinh thi thoi gian xir Iy
ngan nhung tiéu hao ning luong do suc
khi; xir 1y bang bun hoat tinh két hop
v6i béo thi thoi gian xtr 1y hiéu khi duoc
rat ngan, giam duoc chi phi suc khi va
dién tich dét xtr Iy biang béo.

Tu nhitng nhan xét trén ching td1 cho
rang c6 thé sit dung phuong phép bun
hoat tinh hiéu khi dé xtr Iy nudc thai san
xuit bia trong giai doan dau vi giai doan
nay cho hiéu sudt xir 1y kha cao va
khong nén st dung phuong phap bun
hoat tinh cho giai doan tiép theo (ma

nén két hop véi xir 1y bang thuc vat) vi
hiéu qua xir 1y thdp khong tan dung
duogc cong sudt xur 1y cua thiét bi va 1am
tang chi phi xtr Iy nudc thai.

4. KET LUAN

Pa xtr 1y thanh cong nudc thai san xut
bia khi st dung két hop ky thut bun
hoat tinh va thuc vat (béo). Két qua thu
dugc cho thay, chi tiéu COD, NH," cua
nuoc sau xu ly da dat dugc QCVN 40-
2011/BTNMT vé nudc thai cong nghiép
loai A. Pdng thoi qua két qua nghién
ctru xir 1y nude thai san xuat bia theo
cac xtr Iy khac nhau (xir Iy hiéu khi, xt
1y bang beéo riéng 1& va xtr Iy két hop
hiéu khi — béo) di khang dinh viéc xtr 1y
nudc thai san xudt bia bing phuong
phap sinh hoc két hop véi thuc vat (béo
luc binh hodc béo cai) la phuong phap
xtr 1y thich hop, rt ngan thoi gian xt 1y,
it tiéu hao nang luong do vay giam chi
phi xu 1y.
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