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The Optimum Operation of Nitrogen Removal from Brewery Wastewater

XING Xiang-fu!, REN Hong-giang’
(1. Wuxi Lion Nathan Taihushui Brewery, Wuxi 214092, China; 2. School of Environment, Nanjing University, Nan-
jing 210093, China)

Abstract: The operation of nitrogen removal from brewery wastewater by the combined process of
UASB + A’0Q was studied in this paper. It was shown that the nitrogen removal efficiency of 70% ~
98% could be achieved by keeping C/N above 15.20 Via introducing part of raw wastewater instead of
using methanol as the carbon source. Under the condition of the C/N well controlled, the TN could be
kept befow 5 mg/L while reducing or even stopping recycling of the mixing liquor. A nitrogen removal
efficiency of 68% ~989% could be achieved, with the vertical turbulence agitation method to reduce
DO to zero in the anoxic tank.
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1.1 WERE AP AR B A A
MEEEEFLTEREY, £2BLS, 5
TESFEARESBELARS FEER, XFS
HEA AR AEE S M4, WA S A A
KR, bToEEESROE L. T BREFE,
ML RS EERES)HEARBEKD. &
MERAEKTHOEB (TN EBEE&E 35
mg/l, UBEH A AE i NN RESH
11.01%, NO~N 0. 7% ; K& R FNHE, &
88.42% (M3 1).
1.2 I¥EFERENRY
ELAFFA-ERXRARAMFERS LA

PP KR E(TRIFET 1996 ), RE¥
AERAFERBERKR HA (UASE), FE X B
BH SRR (AS), Wit KL IERE 1 20 4 300
m*/d. BT EREY, ZLEH COD AAERIME
B E BEORE. A EENERREFARE
B HARERBRTERLE 2.

ME2FUEH, Bi#EAK COD KN 5511~
2 214.0 mg/1, TN & 26.43~44.29 mg/L, £ COD
FHRE(E )BT 97% &£, T TN #y £k X
(BEMLH 34 Eh.

HTREENOHEEF O RABOE, T 1999
3T UASB-AS T2 M E {7 Ar Nt 17 TR, B%
HLEfTIR YA ESARRBRI TN ZETHR
PRERRA—-EMES, BRRTKHE, @H
EffARRE. i —-SREEFFOHEARE, T
2000 3 EH TEBHT T AR UE, RATEE TR
B ER . SE SRR UASE+ A,OMAETE,
EARERLE1

#1 WEEKD TN EEGE
Tab.1 TN, NH;—N,NO,~N in brewery wastewater

Fii A 4

R A

1 2 3 4 5 7 8 s 10 11 1z TH
TN(T];";’E&)E/ 38,58 37.58 30.08 29,28 36.60 31.25 20.62 33.45 36.92 30,91 53.93 34.48 35.22

. .6 . . .70 3. . .0 . 4. .04 . 3.
KRy 4T0 260 226 621 4 50 5.02 4.00 2.77 4.20 3.64 2.92 3.8
NOSNBE o 0c 0289 0.166 0.102 0.412 0.012 0.117 0.328 <0.005 0.094 0.126 0.203 0.18
W/ (mg/L)
NO;—NURR 0 005 0.008 0.024 0.006 0.009 0.010 0.013 <0.005 0.011 <0.005<0.005 0.112 0.02
R/ (mg/L)
(NHs—N/TN)

1218 6.92 7.51 21.21 12.8¢ 11.20 16.95 11.96 7.50 13.59 675 8.47 11.01
REAm/% 8 6.9 5 2 0 5
(NO—N/TN)
Fragse 02 079 0.6 03 LIS 007 044 098 005 030 0.23 091 0.57

H: * NOy—N & NO,~—N #1#& 4 FRR2% 0. 005 mg/L.

P2 UASB-AS TEEITNE
Tab.2 Operation result for UASB-AS system

H ¥
b} ]

1 2 3 4 5 7 3 9 10 11 12 T4
K 551.1 1326.7 1836.4 1913.2 1896.8 2037.6 2214.0 1748.8 1797.3 1746.9 1065.7 1186.6 1802.2

oD it
e, WK 556 728 T1.5 68.0 553 40.8 39.0 39.4 59.4 58.2 42.9 50.9

{mg/L)
il ﬂfﬁ/ 90 95 96 96 97 98 98 98 97 95 9% 97

#K  35.09 36.23 28.05 33.88 26.43 33.15 33.21 34.90 37.12 39.48 36.83 44.29 34.89

TN
REE/ HAK 19.66 24.67 16.51 19.28 14,58 23.63 27.11 26.73 26.92 28.26 23.02 27.7% 23.18

(me/L) J:pp 58/

% 44 32 41 43 45

18 23 27 28 37 37 34
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Fig.1 Process flow chart
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g ME Gl HEHBEETORE, BRFRTEALE T
1 CODer BEMME UASB RZ8F% TN R EMESEML.C/N REH
FE.DOEEWER L MAGRABSEE TR
2 TN AL TR RS SN B, DL L TR A3
3 NH;—N R ES 2.1 UASBEERESrER
4 NO—N B SRR ST ik ATTHRUASB ENBMEANESREAR

HRLENL, FRABFEAEET UASB KE#

5  NO-N i &
LK TN M SHTHA T, HER R4

F4 UASBR TN BHGAMOATL
Tab.4 TN, NH;—N, NO,—N in UASB influent & effluent

# X

44
R 1 2 3 4 5 6 7 8 9 10 Ty
TN(EEE)E’ 40.01 39.15 33.99 29.39 36.85 33.43 35.06 34.52 42.25 34.63  35.93
NH;—N it

2. ° .34 . . - . . . . .
W B/ (me/L) 98 2.24 434 514 2,10 4.90 2.80 3.64 4.20 2.80 3,51
NOy—N Wi
; 0.179 0.174 0.036 0. <0.005 0.379 0.437 0.114 0.211 0.386 19
B W/ (melL)" 0 036 0.019 5 0.379 0.43 o
x NOZ'"Nﬁﬁ. 0.005 <0.005 0.007 0.010 0.011 0.006 <0.005 0.010 0.008 <0.005 0.01
WelE/ (mg/L)
(NH,—N/TN)
7.4 72 1277 1%, 5.70 ) . 10. ] ) )
BRI/ % 535 49 14.66 7.99 10.54 9.94 8.09 10.04
{NO,—N/TN)

X N . R . . . . A i 1 )
R/ % 0.47 0.44 0.13 0.10 003 1.t5 1.25 0.3 052 1.1 0.56
TN&E{’%E/ 39.04 36.89 33.06 20,03 35.83 32.51 3.61 33.78 40.23 33.27  34.83
NH,—N K&

Y / (rag/ L) 22.08 30.10 25.20 20.34 27.44 24.56 29.26 22.40 30.24 21.64  25.33
NO;—N Hf#t

. 0.079 0.74 0.055 0.051 <0.005<0.005 0.062 0.112 <0.005 0.172 0.13
B BB/ (mg/L)

x NO—N R <0.005 0.076 <0.005<0.005<0.005<0.005 0.043 <0.005<0.005<0.005 ¢.01

W/ (mg/L)”
{NH;,—N/TN)
- - . : 6.58 75.5 . ‘ ) o ,
PEI 56.56 81.59 76.23 70.07 T 5.55 84.54 66.31 75.17 65.04 72,76
(NO,—N/TN)
¥ : . . . 0. , , , , _ ‘

PP 0.20 2.21 0.17 0.18 0.00 0.00 030 0.33 000 0.5  0.39
TN ZBRE/ % 24 58 27 12 2.8 28 1.3 2.1 48 39 3.0

o0 NOy—N B NO,—N #1885 TR % 0.005 mg/L.
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Fig.2 The nitrogen removal result under different C/N

HBEREA X THBEEKBER /N
(COD/TN)YEHITE 15.20 Bl b, 7K TN ZE 0.51—~
1.86 mg/L Z ], MBI ERIEE 86% ~96%, I
HRBUF . T UASB 7K COD/TN — B 7E 1.56~
9.84 2 6], HFAHFTEEAK, HK TN # 5.25~16.31
mg/L 2, BE stk k. R RE, ErEEL
RETERTR-HTZ ARG TE,

2.3 DO S

2.3.1 HEML BHEBRBEREEHRE2.0~
4.3 mg/L Z ], REFEE NN RIS BIEA,
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Fig.3 NH;—N for mixing liquor
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23.2 REAHL EELFRETTHTEHE
DO X K7 b 55 84 % e, il T B R B K H /N
(COD/TN)E M 715,20 80 |, B8 o KUBL A 49 35
A AR SR B, 3T Gk BB T IR AT A B
FIMERR, ERLE 4. RRERFRY B FR
WL R AW C/N (COD/TN>15.20), K% LB 21
MRS DO KFHEBETRRER, 81.(1) DO E#i
TE1.0~1.5 mg/L B, RER ML L FFEHTT,
IRMAC R R 2, ZBRENK 3% ~8%, REASER
FERRMEDHFRAEARZERMN; (2) ¥ DO
BHE 0.5~0.9 mg/L Z [, ZBREH 21% ~
8%, BE—EWRAMR, BEREFR 488,
G W DOEHAEL. 1-0.4 mg/LZ ], R
K 70% ~98%, AR RIF; (4) B DO FEMH
B RAVRAERBEEMRE X, T EEME
ATERHEETTFELS TEE, KEBFE 68%
~98%, IREM R B IF. AeHE R0, 4 DO Bl &
0.5 mg/L Bip, BB MR B S th i 5T
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Al EC I 7 200 % ~ 300 %, B 7E 300% ~400%,
BEERIE 600% ~800% 1431 53088 | B &
BAKHMTHELENSH L HE. EERFET
Hh T REEITHERE, FEMNEZLBESHE R
WM BT T2, R EREER T /N & DO
B BER A 100% ~150% 28 FRED] 40% ~
70%, HEREELE LR SRENR, BEHAK TN

PO B B (H) 52 4%, 15 IR AL F P TR R IR B BR, {18 3R
S BE, SR ESHANEYEMNTBIAE
BUOR E R, B 2k A5 B MR 48 i i i AR E
HioK . WA BB, X FB A B K R R R R,
3% 70270 mg/L(E 6). HIEXFR S B KREE
FHERR, T RN R T A MR PR S A REHER.
2.6 IIRBEETHER

FEMEN “UASB + A2Q" T¥ 47 L iE4T
B, HEkETEERE S,

£ 5 mg/L AT, FI#HEA RFHRARRES).
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Fig.4 The nitrogen removal efficiency under different DO concentrations
oor

—_
(=1
1

~ R=0% ~ SRR bk
gl R=40%-70% o) = HBUIE H K
ey =+ R=100%-~150% a
E o g 200
&= = 150
# 4l b
" ® 00,
e 3
£ X g sof
A
) I R T 1 R i 1} s SR T e M N S
1 4 7 10 13 16 19 22 25 28 31 1 2 3 4 5 6 7 8 9% 10
et fa/d ® %
B35 FEEBEFRE(R)TFHAS TN BRRENHIEL Be TEAIERTNAELR

Fig.5 The TN in effiuent under different recycling ratio Fig.6 TN in wastewater from sludge dewatering system

of mixing liquor
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Tab.5 Operation Result for UASB + A*O

H ¥ &

b | H —
1 2 3 4 5 6 7 8 9 10 11 12 —REEH
Coﬁfﬁ’fm 55.6 41,7 40.8 39.0 39.4 59.4 58.2 43.0 48.4 S4.1 517 S6.8 100
TNBRBEE, 501 109 2.63 217 1.45 2.0 332 234 277 241 2.06 3.7 25
(mg/L)
NHS“(‘:EI%”&E/ 1.00 0.42 0.76 0.70 0.76 0.62 0.46 0.58 0.31 0.36 0.5 1.01 15

TRRBEE/ 43 023 016 0.17 021

(mg/L) 0.23 0.17 0.27 0.35 0.22 0.24 0.27 0.5
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Hi#R S [0, B UASB+ AQ T ¥ b my
Bk, dik COD BI5MEH 39.0~56.8 mg/L, TN
#1.45~3.76 mg/L, TP # 0.16 ~0. 35 mg/L,
NH;—N #0.31~1.01 mg/L, FHEFHEERE
B ZEK— R AR,

3 &

1) LRBEETHREA, AR KRR
FTEZEF R AR TR K R C/N

BEM:

TE15.20 BLE, HER KBRENE 70% ~98% ; &
FEHEHMN C/NE, T KRR EEEERAR
W, MENRNREHE, B K TN HRES
mg/LEATF.

2) R AW BERE T =, FTRABON XS A 4k
B i e, B ZBRE I8 68% ~98%, Hi &L
BERIUT.

3) By RALEMF SIS RISRLHEE P
BRRREEERET70~270 mg/ L, ZHA 5K
NRHAL BB BHAL.
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