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ELATI 5 75 1 WL SCHk . COD LSS, VSS Hil pH Byl &
D73k B BRbs o 5 i o TROMH K it & T 7 0 (VFAS)
203 K5 R ) HT-SP502 A AH (3% 3 52 . VFA
I SR ASOMH 38, A5 IC & KB-FFAP B 4148
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J5 BT A R A 40 W T AE 4 min, F T80 ‘C1E
K HP N # 60 min, £ J5 10 000 g T #0> 30 min,
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Fig.1 The Changed Analysis of OLR, SS, VSS and VSS/SS under
different working conditions
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H5 T80 1 AR e B IR 3oL, UASB P COD (1)
TH B 32 22 5 TR SEUI0T 9 7K ik 12 A TR 195 P %85 VD AH OGS
SANCHEZ %7 5.0 L 1) UASBchli8 3% 37 % 7K it % FiL
# 7K OLR 7£ 1.0 ~ 4.0 gTCOD/(L-d) 5 il /¥ , UASB
A BP0 =AM e e o L i 24 F K OLR /& 1
4.0 gTCOD/(L-d)i}, TCOD (1) 2= BRBUR I T [ 2
50%, H pH s MK . #EK OLR i m &0k R 4
Hp P R TR AN R BE TR A TE M, S B VFA TR
pH [ , COD Ry 2Bzl .

B2 OLR3YCODZEMBEMHI
Fig.2 Effect of OLR on the COD removal efficiency

23 OLRMESF=EHIRIM
LANERTIERE IR , o W BE 1 A HLE K A IR
SR SR IR K IR AL R FH ) 23R 4 . UASB MR
AEE MRS OLR % UIAH G . an &l 3 iz , Fifi
OLR # iy , &A= &= 2 e T = J5 B AIK 9 A8 fk R
Ho FETHIN, A7 ®Y N 123~152 mL/
gVSS, ifi 24 OLR $2 /& %= 40 gCOD/(L-d) i}, & <77

L % 38.9 ~ 40.3 mL/gVSS, # T 1 4524 16.6
~25.1 mL/g VSS. {H4i7K OLR #F — 54 = % 50
gCoOD/(L-d) , &< /= & #1 F B = 23.1 ~ 24.5 mL/
gVSS, i T Lok 1o 23 & OLR X & Ay B A
—EIHIVER  (HJE B T OLR AT in 7 mT 1
FIA B, K R Ak = A A TR R T 58 A ) o
Foenh , I S B T IV RS R R Hid s
) OLR 5 pH T B &, T 78— B B 1 33
THV NPT A0 . 7 T80 11N, OLR
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E3 OLRI UASBAEAREEBHSS~EMNHM
Fig.3 Effect of OLR on hydrogen production during the UASB
treatment of food
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Fig.4 The Proportion analysis of sludge particle size distribution in
each working condition

1516 EPS 1 75 it Je 41 43 R K 22 OLR 2 4L 11 5%
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Fig.5 Effect of OLR on EPS content and composition of sludge in
the UASB
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Fig.6 The Variation Law of pH under different working conditions
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Tab.1 Comparison of types and contents of liquid end products under
various working conditions

pl(mg-L™)
L ZERER O WRRER TR R
Tl 1025.2421.2 231.2+13.5 152.2+5.4 415.6+10.2 121.3+4.2
T 1 841.3%51.5 258.9+15.6 164.5+4.6 450.6+8.5 154.6+3.5
TA NI 854.6+£37.4 315.6421.5 184.6+9.5 498.6+10.3 135.6+4.1
TV 845.6+30.6 298.5+20.6 264.8+7.5 474.9+8.7 158.6+2.8

T4




52 KA H AR

5549 % 55 31

REE SRR B, e —E R E b5 2Rt
A B UIARSC . R T IN, SR ERAY R K 2]
BB T OO, X5 1% B BE N 0™ i i
REIEEH—E.

3 4 #

TEH R4 F M4 T OLR X UASB kb 3 i ik
JERE = s, EELEBWT

1)OLR 521 UASB N 75 e ¥ B, H Bl OLR H
20 gCOD/(L-d)##= % 50 gCOD/(L-d) , SS Jii ¥
JEH 8.4~8.6g/L#ER A 10.8~11.29/L.

2)OLR 1 UASB WA HLY) 3 BR AL, 4 OLR
“Jy 40 gCOD/(L+d) , COD #Y 2 & & 7 ik 92.5% ~
94.2%, 7t /5 T H A T4 . 1375 OLRBEAX T COD (1)
£, IS VFAR S R R

3)OLR XA A" it B A W5, OLR 4 40
gCOD/(L-d) B, & < )™ # ik 2] fx K 42 38.9 ~ 40.3
mL/gVSS, 3 T4 | /5 2911 16.6 ~ 25.1 mL/gVSS.

4)OLR X} UASB N EPS &1 M4 /0 HAT i &5
M. OLR 42 = A T kL V5 Je A9 T2 A . bl OLR fi4 7+
5, PN/PS 14 i 400 4 1.68 T 2 1.93, 4438 1 {57
WOk AL AR

SEH:

[11 sk, #0 R E 5 e, 5 Sl b TR K A M AR 58 3
SIBATOEAL LI v AR Rl K7 2 4l H SR} 27 iz, 2019, 35(1):
40-43.

[2] WANG Y, SERVENTI L. Sustainability of dairy and soy
processing: A review on wastewater recycling[J]. Journal of

Cleaner Production,2019,237:117821.

[3] HUANG C, LUO M T, CHEN X F, et al. Recent advances and
industrial viewpoint for biological treatment of wastewaters by
oleaginous microorganisms[J]. Bioresource Technology,2017,232:
398-407.

[4] 5K AR, BT I AT . o T 7K Ak 3 A 5 3 e [3]. 7K b 3
HAR,2018,44(12):7-13.

Y RERRE] X EANPAD I S b= W= R R/ A7 SR ITA &2/ DBL U S ST i
PRI [I]. K AR R, 2020,46(9):42-47.

[6] REUNGSANG A, SITTIJUNDA S, SOMPONG O. Bio-hydrogen
production from glycerol by immobilized Enterobacter aerogenes
ATCC 13048 on heat-treated UASB granules as affected by
organic loading rate[J]. International Journal of Hydrogen Energy,
2013,38(17):6970-6979.

[71 CASTELLO E, SANTOS C GY, IGLESIAS T, et al. Feasibility of
biohydrogen production from cheese whey using a UASB reactor:
links between microbial community and reactor performance[J].
International Journal of Hydrogen Energy,2009,34(14):5674-5682.

[8] ERFR,TT R4, T4 % SBAR PIAR[RIATHLGT T 2 Ffrd- 48 ik
V5T N B BRI RE[J]. 3R 5% T RE~44R,2015,9(1):51-57.

[91 SANCHEZ E, BORJA R, TRAVIESO L, et al. Effect of organic
loading rate on the stability, operational parameters and
performance of a secondary upflow anaerobic sludge bed reactor
treating piggery waste[J]. Bioresource Technology, 2005, 96(3):
335-344.

[10] THANH B X, VISVANATHAN C, AIM R B. Characterization of
aerobic granular sludge at various organic loading rates[J].Process
Biochemistry,2009,44(2):242-245.

[11] ZE 4255 SR TLWE, 2= Ak AT AL 7 1 88 6T 5 A 40y 52 o i i
YLfysma [J]. 7K A 347 R, 2020,46(6):45-49.

[12] B, X073 42, 0 86,45 A HLO Ay X5 PR N AN 2R 540 43 WA 5 1 M
A R B 1% R [J]. Ak T30 J2,2018,37(04):1616-1622.

Effects of Organic Loading on Anaerobic Hydrogen Production and Reactor Operation Characteristics of
UASB Treatment of High Concentration Food Wastewater

SUN Chen*?, CHI Ran*?, LI Weiying"
(1.Key Laboratory of Yangtze River Water Environment, Ministry of education, Tongji University, 200092;
2.Shanghai Water Source Construction and Development Co., Lid, 200433: Shanghai, China)

Abstract: Because of the unclear effect of organic loading rate (OLR) on the anaerobic hydrogen production performance of high-concentration food
wastewater, the anaerobic production period and reactor operation characteristics of UASB treating different OLR food organic wastewater were
studied at 25 °C. The results showed that the increase of OLR was beneficial to the increase of granular sludge concentration, OLR increased from 20
gCOD/(L-d) to 50 gCOD/(L-d), and sludge concentration increased from 8.4 ~ 8.6 g/L to 10.8 ~ 11.2 g/L. In addition, when the OLR is 40.0 g COD/
(L-d), the highest COD removal efficiency was 92.5% ~ 94.2%, and the maximum hydrogen production was 38.9 ~ 40.3 mL/g VSS, which was much
higher than other working conditions. The OLR also has a significant impact on sludge characteristics. When the influent OLR increased from 20 g
COD/(L-d) to 40 gCOD/(L-d), the content of extracellular polymer (EPS) increased from 101 mg/g to 121 mg/g, and the increase rate of EPS content
was about 50%. The excessive OLR leads to acidification in the system, seriously reducing the pH and affecting microbial activity. The research
results provided a certain theoretical basis and data support for the treatment of high-concentration organic wastewater by the UASB.

Keywords: high concentration wastewater; organic load; anaerobic hydrogen production; UASB



