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The Secondary Start-up of UASB Reactor for Low
Phosphorus Beer Wastewater Treatment

MA Xingguan ,TIE Yurui,YUAN Yashu ,ZHANG Liwei

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; The secondary start-up of the UASB reactor in a low-phosphorus environment and its
main influencing factors were studied to determine the time for the second start-up under this
condition. The UASB reactor restarted has been out of service for 5 months. The mature particles
formed in the reactor during the first startup are used as the mud for the second startup, and
simulating low phosphorus beer wastewater as the reactor influent. The startup process included 3
stages. COD removal effect, volumetric loading rate , hydraulic retention time,temperature and pH
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were analyzed under the condition of influent with different carbon and phosphorus mass ratios in

the UASB reactor. As a result, the entire startup process took 45 days. In the early stage of start-

up, the state of the reactor was unstable and sludge loss occurred. With the operation of the reactor

becoming stable,the COD removal rate of low phosphorus brewery wastewater could reach 71% ,

and no sludge acidification occurred in the whole process. The time to complete the secondary

start-up is less than half of that to complete the initial start-up, which saves a lot of manpower,

energy and material resources. It provides the experimental method and theoretical basis for the

second start-up of UASB reactor to be used in practical engineering.

Key words ; Up-flow anaerobic sludge bed; Low Phosphorus beer wastewater; secondary startup;

Operating parameters

Fo 2t B A e R 22— A
1 L M 3233 i 3 ~ 10 L (MR B K i K
et MUY B 7K A HE O P 05 36 R T E R T
ettt NP K A 2 R A BT e, I
COD & i #5m , MUP K 13 HE il 2 5 3L
IKREE IR, PRI R e 25 3L 1 A 7 12
Kb BRI 3K AR I N BB T T UASB
( Up-flow Anaerobic Sludge Bed) v #54E H
— A R AR R R O
DR RO 2 T 5, SR A TR Ak B A, 7 B
FIHI#E  HRT %2, bt vhis S 15, B e i
AR AORE 5 0 TTC A 1 BE R i P B, 3T 4F R AE
Il N AP SEBR AR B 2 T, JE AR Ak B
WP P 7K 25 T i o BE AT LB IK IR 322 S 07 4
R

UASB S i it i) — U3 Bl 5 ELHERE Al
PR T5 Ve A N R Y 5 3, % I
o LR PE L R T o A B R 7K K B B R 4R
1508, X JE R 2 UASB v It sl s o i)
PR, EHEEHESCEIE S AWM
UASB Sl , — YR 2l b 58 RIS #E
PRI a] D — 2 A T ORE AT Y
J1. 071,79 UASB IV ai B9 — U 8 v
TR T AR AL TG 5 vk S BRI

1 i 5

1.1 KIEEE
I BT H UASB Jz I 7 2% '8 4 & 1
IR .

tﬂﬁg SRR
Fa 2
Ly ko

250

PN

fEERAHH, |

KT B
O

NN N

M

4|§

=
ANANE NANANVANA ¥

q
1
d M
%

KA E s
50

A AN

7
PESOKH L

L w2

Bl 1 UASB [ asde E A
Fig.1 UASB device

% UASB R4t H N4 90 mm 3% B A
PLBEES A, AR 1.3 m, BN TLIE X,
TR ROV IX, TR A = A B g, AR
BN 1.96 m*, b5 (8 BURE , 75 12 5 N T
FEF% 20 cm Abi B 1 B BRI B EBORE T
P 5 AT

FEAN BV A e BB T B I 5 JC PO AT
EOE A=W i Eb W= PO Fd VR S § AL
PRAIAE DX RS R B ey, MR FH FE U Ui
JEFE SR RO R B TR Ay ikt o' B
XoT SN i PR DR AE A ) AE KA B 52 ), S
AR AR PR A R H R R B 1R
HEhAs Sk e 7 =, A HE SR K
K UASB J e IS 8 I 7R I 24 204 K



1142 WHERKESMARBFR)

9537 %

W PR IR K AE UASB [ N #% N
1 R, K AR i _E R 2 R AR TS e
R, B2 TR LA KA
1.2 iRIAK

TR T KA HDLATR Tl W 8 K K B 45 A
# 2 O RN AE b ik R, NH,CL i &R,
KH, PO, A #EIE, 311 5 AT (1) Bk 2086 T & b
h200:5: 1, 383 0 KH, PO, By A 45 il 1k
IKPRFFARBRIR A, R B A — 2 5 A9 i oo
2., KFEIE 1 iR,

R 1 R HK EEARFIE BRI

Table 1 Main water quality indicators for test water

K/ T
30 ~37 6.8~7.2

pH  p(COD)/(mg-L™") p(TP)/(mg-L™")

900 ~ 1 500 2.8~3.2

HRAEHEIK COD Jii 8 ik B i — 2 12t 1) B
WHEATH B, BRI BC/K KB 50 L, #7208
N AL K e D 7 SR KA Hh 4 48 552 9
JE N A SRR BB 50 L, IR PE A,
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Table 2 Measurement items and method

J a2 A foff PSS 40U MG % 7K % 2L is AT
8 MHJE, kBT, %I N A N B TS TR AE
VIR Bl 2 28 58 UBU0RE A ax —aof 72, HOF
YIpiE 1.0 ~2. 5mm,
1.5 LR

PR A R SRS e & UASB
It S oo ) ) A NI A I P b P
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B R T5 18, 38 2 F BRIk K 26 75 e
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AR5 Ve, Hoi5 e it Wk A 7E 22 ~ 24 /L,
AT HNZ N 2% 5 P AT PR3 AT i
XL 1 B2 AT TR O A A A 1)
LIRS I8, O 55 MM

TG R % 22k K i 07 20, KR i
53 3 A B AT, B A 00 1 AR ik U
PP 200:5 A28, 55 1 BB (a1 ~
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7Y I8 0 P I TG T A 22 14 35 U HE R R
o B2 BrBc (AR A 15 ~29 d) M

KA R ViR Wik BERimt T LR 2 200:0. 5, 38 COD #Ek
TR 58 7K R Jo R B TR T & 1 200 mg/L, R HF
pH pH i1k HRT =48 h N5, 55 3 BBt (FaseE .30 ~
cop FRHEE AR A A 45 d)¥ HRT W75 24 h, B0 it e &
P BRI IR 200: 0. 6, ¥ 7K COD Jit & vk B $2 F+ &
VFA S

1.4 SR
UASB [ # FERI VR I sl i i DR
A5 TR K A 1L T AN E T MO R K Ab FR
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Table 3 Various index values during the experiment

X , KR K/ p(ilt7k COD)/
IR WE/d  HRT/h  BRBEFE #7K pH
(mL-min~") (mg-L~1)
I 1-~14 48 200: 0. 4 15 ~25 6.8~7.2  30~37 900 ~ 1 000
H2MB 15-~29 48 200:0. 5 15 ~25 6.8~7.2 30~37 1 000 ~1 200
H3 B 30-~45 24 200:0. 6 15 ~25 6.8~7.2 -30-~37 1200 ~1 500
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