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Influences of Hydraulic Retention Time on the Ethanol Type Fermentation

Hydrogen Production System in a Hybrid Anaerobic Baffled Reactor

LIU Xiao-ye, ZHANG Hong, LI Yong-feng
(Ecology Research Center, Northeast Forestry University, Harbin 150040, China)

Abstract; Effect of hydraulic retention time (HRT) on bio-hydrogen production and operational stability of ethanol-type fermentation
was investigated in a hybrid anaerobic baffled reactor (HABR) using brown sugar as substrate. The results showed that five HRTs were
examined, ranging from 8 to 36 h. At a HRT of 12 h, the highest hydrogen production rate was achieved [ 13. 86 mmol-(h-L) '],
with a COD remove rate of 51. 51% , and the pH value of five compartments was between 4. 22-4. 47. The ethanol and acetate were the
predominant metabolites. The ratios of ethanol and acetic acid from the 1" compartment to the 5" compartment were 1.90, 1.94,
1.80, 1.77 and 1. 91, respectively. The results demonstrated that the best energy production rate was 11. 11 kJ- (h-L) ™", occurred at
a HRT of 12 h.

Key words : bio-hydrogen production; ethanol type fermentation; hybrid anaerobic baffled reactor (HABR) ; hydraulic retention time
(HRT) ; hydrogen production capacity
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36 4.23+0.05 4.14+0.04 4.06 +0.04 3.9520.03 3.83 £0.04 —475+16 -483x12 —498+9 -506=12 -512x10
24 4.28+0.04 4.19%0.05 4.11 +0.04 4.030.03 3.94 £0.03 -453 +12 -464+14 -476+11 -493+8  -509 =8
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Bk (h-L) 7! 5.98 7. 11 9.55 11. 11 6.28
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6 XNGESHEAE + 7K 452 B s e 525 QPR AR T AR B L e £ T 2 5 T i) 60 AR L 52 )

2437

6 i i HABR il & R G #E AR HRT &1
TrrARaR S O EaRML IR, HEME RN
TN

y(&) = 1.7655x( L) +4.8735

(R* =0.7946)
16
T 14 .
i 12 +
Z 10t *
=] *
% .l
= 6
H o4r
">L 2t
0 e L 1 L 1
0 1 2 3 4 5 6

7= LB 3 mmol (h-1) 7!

6 FESSEZEEEXR

Fig. 6 Correlation between H, and ethanol production rate
3 #Hig

(1) HRT # 12 h B, P A H R KB &, A
13.86 mmol- (h-L) ', H #& = ) pH {H 1 4.22 ~
4.47 ZIa), FERAEY) O QR IR, — 2
Tk E B AR 190, 1,94, 1.80, 1.77,
191, HLEBR Z BEAH XS SR 7 iy , s LI
TR P J3 ey

(2) SR I T AT 20M 2 1 i DU RE IR A=
77, LASE R HABR SN i (4 BE AR 7 3 R 28 55 24
#5 ,HRT 2 12 h &, BEVR A= = F 3 &k 8 11, 11
kJ«(h-L) ~'. A[E HRT &40 F 2SR5 OBk
FRIAMCRATRARN y(2) =1.765 Sx(LIE) +
4.8735(R*=0.7946).

B2k

[ 1] Nandi R, Sengupta S. Microbial production of hydrogen; an
overview[ J]. Critical Reviews in Microbiology, 1998, 24 (1) .
61-84.

[2] Alessandro S, Stefania C, Roberto F. Effect of the organic
loading rate on biogas composition in continuous fermentative
hydrogen production[ J]. Journal of Environmental Science and
Health-Part A Toxic/Hazardous Substances and Environmental
Engineering, 2010, 45(12) : 1475-1481.

[3] LinY H, Zheng H X, Mu L J. Biohydrogen production using
waste activated sludge as a substrate from fructose-processing
wastewater treatment [ J ]. Process Safety and Environmental
Protection, 2012, 90(3) ; 221-230.

[4] Han W, Wang Z Q, Chen H, et al. Simultaneous biohydrogen
and bioethanol production from anaerobic fermentation with

sludge [ J ].

Biotechnology, 2011, 2011 343791.

(5] ‘=2m, ERB, 20k, 55 ALY SR a A R & gk

immobilized Journal of Biomedicine and

[6]

(9]

[10]

[11]

[12]

[14]

[15]

[16]

[18]

[19]

B RE IR LB ()], WA R BE Tk 244, 2006, 38
(11): 1826-1830.

Ren N Q, Chua H, Chan S Y, et al. Assessing optimal
fermentation type for bio-hydrogen production in continuous-flow
acidogenic reactors[ J]. Bioresource Technology, 2007, 98(9) .
1774-1780.

EH, ML, NI, & QLS TR LA
LR RSB [ 0], KFHAR2A4, 2002, 23(3) : 366-373.
Han W, Wang B, Zhou Y, et al. Fermentative hydrogen
production from molasses wastewater in a continuous mixed
immobilized sludge reactor[ J]. Bioresource Technology, 2012,
110 219-223.

Han W, Chen H, Jiao A Y, et al. Biological fermentative
hydrogen and ethanol production using continuous stirred tank
reactor[ J]. International Journal of Hydrogen Energy, 2012, 37
(1) 843-847.

LiJZ, Li B, Zhu G, et al. Hydrogen production from diluted
molasses by anaerobic hydrogen producing bacteria in an
anaerobic baffled reactor ( ABR) [ J]. International Journal of
Hydrogen Energy, 2007, 32(15) ; 3274-3283.

Feng H J, Hu L F, Mahmood Q, et al. Anaerobic domestic
wastewater treatment with bamboo carrier anaerobic baffled reactor
[J]. International Biodeterioration & Biodegradation, 2008, 62
(3):232-238.

Ramaraj B. Biological treatment of swine waste using anaerobic
baffled reactors[ J]. Bioresource Technology, 1998, 64 (1) 1-
6.

Phatlapha T, Wanpen W, Alissara R. Effect of hydraulic
retention time on hydrogen production and chemical oxygen
demand removal from tapioca wastewater using anaerobic mixed
cultures in anaerobic baffled reactor ( ABR) [ J]. International
Journal of Hydrogen Energy, 2012, 37(20) . 15503-15510.
Feng HJ, Hu L F, Shan D, et al. Effects of temperature and
tydraulic residence time (HRT) on treatment of dilute wastewater
in a carrier anaerobic baffled reactor [ J ]. Biomedical and
Environmental Sciences, 2008, 21(6) : 460-466.

Xing J, Tilche A. The effect of hydraulic retention time on the
hybrid anaerobic baffled reactor performance at constant loading
[J]. Biomass and Bioenergy, 1992, 3(1): 25-29.

Jung K W, Kim D H, Kim S H, et al. Bioreactor design for
hydrogen production [ J ].
Bioresource Technology, 2011, 102(18) . 8612-8620.

KRG, TRiGE), PRR, 5. ABR RMASTEAT HRT NI
AFEARSHTL ], RN 2440 (T ARRR) |, 2008, 29(3) - 92-
94, 107.

PKRS, S, SR E, 45 ABR SV #%F TARNE AR
WILI]. AKARBIEAR 2009, 35(2) : 103-107.

Garcia-Pena E I, Canul-Chan M, Chairez I, et al. Biohydrogen

continuous dark fermentative

production based on the evaluation of kinetic parameters of a
mixed microbial culture using glucose and fruit-vegetable waste as
feedstocks[ J].
171(2) : 279-293.

Applied Biochemistry and Biotechnology, 2013,



2438 I S 35 %
(20] FBEE, B0, s, 45 MOEITEN ABR KB 5™ R [T]. KIHAESAR, 2012, 33(10) : 1836-1840.

ERZm [ )], PEYAKHEK, 2012, 28(3) ; 20-23. [27] Kanyarat S, Sumate C. Effects of pH adjustment by parawood ash
[21] HEZRHRERP LR, KSRGS FEIM]. (5= and effluent recycle ratio on the performance of anaerobic baffled

). th?‘?rt1|§‘1$i‘%*+$m’ﬁ?+, 1997. reaclors lreating high sulfate wastewater [ J ]. Bioresource
[22] Wang B, Li Y F, Ren N Q. Biohydrogen from molasses with Technology, 2008, 99(18) . 8987-8994.

ethanol-type fermentation; Effect of hydraulic retention time[ J]. [28] Ren N Q, Chen X L, Zhao D. Control of fermentation types in

International Journal of Hydrogen Energy, 2013, 38(11) : 4361- continuous-flow acidogenic reactors: effects of pH and redox

4367. potential[ J]. Journal of Harbin Institute of Technology, 2001, 8
(23] FLAR, RESS. KI5 I )X ABR S % Ak 38 EQ 4 (2): 116-119.

KEISEm[T]. PEVES, 2008, 26(3) : 15-18. [(29] Z=@l, (LBt P ERAH R R BE S T TR I X 3R [T ].
[24] BHZmi, ERBL, MR, & AYH SRR SRR HEFRERL, 1998, 18(5) ; 398-402.

B X IR & TR B RE R [ A DL D, 2003 4F v [ 0K BH i [30] Wang B W, Lu Y J, Zhang X, et al. Hydrogen generation from

%/L\%j{ﬁz/&\[ C], 2003. 687-691. steam reforming of ethanol in dielectric barrier discharge [ J].
[25] Wang B, Li Y F, Wang D X, et al. Simultaneous coproduction Journal of Natural Gas Chemistry, 2011, 20(2) : 151-154.

of hydrogen and methane from sugary wastewater by an [31] A, 5 , T A S ] PR RE AR RE 1Y o8 6 4

[26]

“ ACSTR;-UASB,;,, ” system [ J].
Hydrogen Energy, 2013, 38(19) . 7774-7779.
2k, E 2k, XIFEBE. COD/N XHiA UASB A4l 4 T

International Journal of

BB CBEERR AL L5 T m b E Ak RE S B )
Lt S RS R AR T S H AR A 2 [ €], 2007. 232-
234.



HUANJING KEXUE Vol.35  No.6

Environmental Science ( monthly) Jun. 15, 2014

CONTENTS

Comparative Analysis on Meteorological Condition for Persistent Haze Cases in Summer and Winter in Beijing +:eoeeeeeereseeeeeee LIAO Xiao-nong, ZHANG Xiao-ling, WANG Ying-chun et al. (2031)
Size Distributions of Water-Soluble Inorganic lons in Atmospheric Aerosols in Fukang MIAO Hong-yan, WEN Tian-xue, WANG Yue-si, et al. (2045)
Study on Transition Metals in Airborne Particulate Matter in Shanghai City’s Subway »«+++-+++++: BAO Liang-man, LEI Qian-tao, TAN Ming-guang, et al. (2052)
Heavy Metal Concentrations in Mosses from Qiyi Glacier Region = +xteseseeresrersessssennstiiiieniniiiisi s MA Juan-juan, LI Zhen ( 2060)
Distributions of Dimethylsulfide and Dimethylsulfoniopropionate and Influencing Factors in the East China Sea and the Southern Yellow Sea During the Winter «+««+«+ssseeeseersesseeseneneenens
............................................................................................................................................................... SONG Yi-zhu, ZHANG Hong-hai, YANG Gui-peng (2067)

XU Shan-nan, LI Chun-hou, XU Jiao-jiao, et al. (2075)
-+ WANG Xin-xuan, ZHANG Hong, HE Long, et al. (2085)
SUN Yu-chuan, SHEN Li-cheng, YUAN Dao-xian (2091 )
-+ TANG Wen-kui, TAO Zhen, GAO Quan-zhou, et al. (2099)

Distribution of Perfluorinated Compounds in Surface Water of Shenzhen Reservoir Groups

Contamination and Source of Polycyclic Aromatic Hydrocarbons in Epikarst Spring Water

Biogeochemical Processes of the Major Tons and Dissolved Inorganic Carbon in the Guijiang River -

Hydrologic Processes of the Different Landscape Zones in Fenhe River Headwater Catchment YANG Yong-gang, LI Cai-mei, QIN Zuo-dong, et al. (2108)
Assessment of Groundwater Quality of Different Aquifers in Tongzhou Area in Beijing Plain and Its Chemical Characteristics An: * GUO Gao-xuan, JU Yi-wen, ZHAI Hang, et al. (2114)
Models for Quantification of Fluid Saturation in Two-Phase Flow System by Light Transmission Method and Its Application ««+sesxesvereeseseeenereens ZHANG Yan-hong, YE Shu-jun, WU Ji-chun ( 2120)
Nitrogen Leaching and Associated Environmental Health Effect in Sloping Cropland of Purple Soil «++++xtseeeresessesesnenvessiseinsienn CHEN Wei-liang, GAO Yang, LIN Yong-ming, et al. (2129)
Research on Land Use Structure Optimization Based on Nonpoint Source Dissolved Nitrogen Load Estimation in Shuaishui Watershed — «+«++++++:++ LU Yu-chao, BI Meng-fei, LI Ze-li, et al. (2139)
Nitrogen and Organic Matter Vertical Distribution Characteristics and Evaluation in Ancient Canal Sediments of Zhenjiang Old Town ~ «++++++ ZHOU Xiao-hong, LI Yi-min, ZHOU Yi, et al. (2148)
Effects of Two Submerged Macrophytes on Dissolved Inorganic Nitrogen in Overlying Water and Interstitial Water -ereseeereerenenenienicniennenne YANG Wen-bin, LI Yang, SUN Gong-xian ( 2156 )
Bioavailable Phosphorus on Suspended Solids of Lake Under Short-term and Repeated Sediment Disturhance «+exssereesessesesemenenisnenenininn WU Xiao-fei, LI Da-peng (2164 )
Influence of Different Disturbance Intensity on the Phosphorus Adsorption and Tmmobilization by the Sediments from an Inner City Heavily Polluted Canal = »++-+-- WANG Shang, LI Da-peng (2171
Effect of Feed Residues on the Release of Nitrogen and Phosphorus of Pond Sediment —+«seereeeeeesssemensimineniiiins LU Yuan-jiao, LI Rui-jiao, ZHANG Nian, et al. (2178
Delivery and Release of Sediment PAHs During Resuspension WANG Xiao-hui, BI Chun-juan, HAN Jing-chao (2185
Effects of Low Molecular Weight Organic Acids on Redox Reactions of Mercury «+«eeeseeeeseesseseeeees ZHAO Shi-bo, SUN Rong-guo, WANG Ding-yong, e al. (2193

)
)
)
)
Removal of Fluorescent Whitening Agent by Hydrogen Peroxide Oxidation Catalyzed by Activated Carbon »«+:«ssessereeressesnereesennenne LIU Hai-long, ZHANG Zhong-min, ZHAO Xia, et al. (2201 )
Kinetics of Alkylphenols Degradation in Aqueous Phase with Excilamp Irradiation LIU Yu-hai, YE Zhao-lian, WEN Ying-pin, et al. (2209)
AF + BAF for Treating Effluent in the Sewage Plant of the Resin and Chemical Industry Park TU Yong, LIU Wei-jing, ZHANG Yao-hui, et al. (2216)
Synthesis and Adsorption Property of Cd( Il ) -8-hydroxyquinoline Molecularly Imprinted Polymer Microspheres «++++++++ssseseseseusseieuenes YANG Chun-yan, CHEN Fu-bin, ZHAO Hui, et al. (2223)
)
)
)
)
)
)
)

Simultaneous Nitrification and Denitrification in a Microbubble-aerated Biofilm Reactor + ++++ LIU Chun, NIAN Yong-jia, ZHANG Jing, et al. (2230
TANG Dan-qi, WANG Juan, ZHENG Tian-long, et al. (2236
SHI Kuan, XUE Gang, GAO Pin, et al. (2241
++« ZHOU Zhen, HU Da-long, QIAO Wei-min, et al. (2249
GONG Xiao-feng, XIANG Hong-rui, CHEN Chun-li, et al. (2256
++ LIAO Zhi-heng, SUN Jia-ren, WU Dui, et al. (2264
-+ TAN Bing, WANG Tie-yu, LI Qi-feng, et al. (2272
Levels Distribution and Risk Assessment of the Indicator and Dioxin-Like Polychlorinated Biphenyls in Ten Different Species of Marine Fish of Bohai Bay, China «+«eeeeserrereererenennee

WANG Sha-sha, GAO Li-rong, TIAN Yi-ling, et al. (2281
Detection of Biohazardous Materials in Water upon the Characteristics of Fluorescent Sensor Frex ZHAO Wei, WANG Zhao, CAI Qiang, et al. (2287

Generation and Release of Microcystin-LR by Microcystis aeruginosa Under Hydroquinone Inhibition ««««+essesserserseneeenncnenens ZHANG Yuan-chun, LIANG Wen-yan, ZHAO Yuan, et al. (
ZHAO Feng-min, MEI Shuai, CAO You-fu, et al. (2300

LIU Ying, WANG Li-hua, HAO Chun-bo, et al. (
Effects of Corbicula fluminea Bioturbation on the Community Composition and Abundance of Ammonia-Oxidizing Archaea and Bacteria in Surface Sediments «+:++xessereeeeesenennsnsienennn
WANG Xue, ZHAO Da-yong, ZENG Jin, et al. ( )
Methanogenic Activity and Methanogen Diversity in Marine Gas Field Sediments TIAN Qi, WANG Jia, FAN Xiao-lei, et al. ( )
Effect of the Potential on Bacterial Community Under Illumination by DGGE and T-RFLP «+sxeseeeereesvenesssnnennemnensnsinneneninnenee WU Yi-cheng, DENG Huan, XIAO Yong, et al. (2328)
- (2334)
(2341)

Effect of PLA/Starch Slow-Release Carbon Source on Biological Denitrification

Impacts of Filamentous Bulking on Treatment Effect and Fouling Characteristics of Nonwoven Bioreactor

Optimization for Phosphorous Removal in Thickening and Dewatering Sludge Water by Polyaluminum Chloride

Simulation of Long-Range Transport Potential of POPs in Poyang Lake

Uncertainty Analysis of Ecological Risk Assessment Caused by Heavy-metals Deposition from MSWI Emission

Risk Assessment and Countermeasures of BTEX Contamination in Soils of Typical Pesticide Factory

Culture Medium Based on Biogas Slurry and Breeding of Oil Chlorella

Microbial Diversity and Ammonia-Oxidizing Microorganism of a Soil Sample Near an Acid Mine Drainage Lake

Isolation and Characterization of Two Bacteria with Heavy Metal Resistance and Phosphate Solubilizing Capability - TIAN Jiang, PENG Xia-wei, LI Xia, et al.
** WANG Zhao-yang, CHEN Guo-yao, JIANG Ke, et al.
Effects of Ryegrass and Arbuscular Mycorrhiza on Activities of Antioxidant Enzymes, Accumulation and Chemical Forms of Cadmium in Different Varieties of Tomato +-«+xessesveseeressesnensenees
JIANG Ling, YANG Yun, XU Wei-hong, e al. (2349)
LI Ling, QIU Shao-jun,CHEN Yin-ping,et al. (2358)
Variation of Soil Nitrogen During in situ Mineralization Process Under Different Grasslands in the Mountainous Area of Southern Ningxia,Northwest China —+vseeseeereressseessnsisinniiiennns
..................................................................................................................................................................... JIANG Yue-li, ZHAO Tong, YAN Hao, et al. (2365)
Effects of Long-Term Application of Pig Manure Containing Residual Tetracycline on the Formation of Drug-Resistant Bacteria and Resistance Genes ««+««+s+ssssessessensenssnemenennsniniinennnes
ZHANG Jun, YANG Xiao-hong,GE Feng, et al. (2374)
Long-Term Effects of Tillage Methods on Heavy Metal Accumulation and Availability in Purple Paddy Soil CHANG Tong-ju, CUI Xiao-giang, RUAN Zhen, et al. (2381)
Environmental Geochemical Baseline of Heavy Metals in Soils of the Ili River Basin and Pollution Evaluation «+:«+«+seeseeeeseerereeeeees ZHAO Xin-ru, Telajin Nasier, CHENG Yong-yi, et al. (2392)
Distribution Patterns and Pollution Assessments of Heavy Metals in the Spartina alterniflora Salt-Marsh Wetland of Rudong, Jiangsu Provinge — «eesseseersersenesemienensineninsininsnnen
...................................................................................................................................................... ZHANG Long-hui, DU Yong-fen, WANG Dan-dan, et al. (2401)
Temporal-Spatial Distribution of Agricultural Diffuse Nitrogen Pollution and Relationship with Soil Respiration and Nitrification =+ OUYANG Wei, CAI Guan-qing, HUANG Hao-bo, et al. (2411)
++ ZHANG Sai, WANG Long-chang, HUANG Zhao-cun, et al. (2419)
)
)

Identification and Denitrification Characteristics of a Psychrotolerant Facultative Basophilic Aerobic Denitrifier

Response of Active Nitrogen to Salinity in a Soil from the Yellow River Delta

Soil Respiration and Carhon Balance in Wheat Field Under Conservation Tillage -

WU Jun-jun, YANG Zhi-jie, WENG Fa-jin, et al. (2426
Influences of Hydraulic Retention Time on the Ethanol Type Fermentation Hydrogen Production System in a Hybrid Anaerobic Baffled Reactor  ++ LIU Xiao-ye, ZHANG Hong, LI Yong-feng (2433

Comparison of Soil Respiration in Natural Castanopsis carlesii Forest and Plantation Forest



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
%OE. (REREEHT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
=1 N 7. AN RS — =z,
AoKE XEER BlE BET & B RS ke
— =g N N N -
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO 6 s O W W W MR
-
w o a3 ENVIRONMENTAL SCIENCE
( I;'JEJJ{?J‘N;J;;:C;: EETQ(ULT{E) (Monthly Started in 1976)
0I44FE6B15H #35% Hoell Vol.35 No.6 Jun. 15, 2014
e ESp 5 Superintended by Chinese Academy of Sciences
E & b
} s Rl 22 2 A ARIAIE TS s Sponsored by Research Center for Eco-Environmental Sciences, Chinese
£ B PERREBE SRR y
e 7 (USSR RF) Academy of Sciences
e 21 Tl 2 T A [0 Co-Sponsored by Beijing Municipal Research Institute of Environmental
Je s T B BT O A Bl 2 WF 5 B Yy beljing P
A = - - Protection
e % WK B T School of Environment, Tsinghua University
. BAREAE) G E RS Ej:o:;m o b %EJYE[?(TI(J 'le-}]l:and f Envi tal Sci (HUANJING
. e s s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
qE 3 =3 Printed by Beijing Bei Lin Printing House
BN R 3 4T JbntdeAkenml
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EsEET PEERERRS BAF Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	封面.pdf
	封面.pdf
	中文目录.pdf

	20140653.pdf
	封底.pdf
	英文目录.pdf
	封底.pdf




