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1.1 RgEs 4
1.1.1 @#f

I E T 8 g KA 3R 42 vs e CIRORE IS
WEGHREh 35°C) , (EBREAE RERE 12h, 1% B
WA, R FER A WPSEAi)a, B e
MBI T, R a2 30 g/L, JFRIN 5 o/L 1A=
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FEIA), TG E IR, BT 40° C IR,
— JE e SRS, I 2 AN E, AT 100°C K
WINFA 15 min AR EE, JEIFUREG . V5l & RRT TR
T o . NaCl 4.0 g/L, K,HPO, 1.5g/L, MgCl,
0.1 g/L, CH;COONa 2.0 g/L, WREANF 4.0 g/L, BELHT
1Og/L o 3 TR V5 e & 210 41 1/ 38 T o A2 T 16 1)
(Proteobacteria)(91.9%)  JEREPE ] (Firmicures) (4.6%)
UM B ] (Bacteroidetes) (2%) « 2251 1] (Chloroflexi)
(0.5%) - FHALIZIE ] (Nitrospirae) (1%) o Hrf, ]
W AREN Alcaligenes feacalis (55%) < Pseudomonas
aeruginosa (12.8%) I Stenotrophomonas (12.8%) 'Y,

TP e REE WA 1.

F 1 FEYTRERFEFAEFYE

Table 1 Characteristics of inoculated sludge and corn straw

B RN W L e PR
o R e e T

Total Volatile Hemic- .,  Lignin/
solids solids  CODY lz/lLLSIS)/ Vo ellosel S0,
TS% VS/% (gL ‘& % °

T

W67 4790 3667 5140 78.09

Inoculated

sludge

BN

i

T 9528 8934 1756 32.08 1537

Corn

straw

1.1.2 REEM

RGP RS FFE A M T h R B = B
By IR 55 CHER ST AT 720, KM
LG-02 BB LI A R 4, TR FLATR 180 B, T KAEFF
(IR HERLAR /N T 88 m o TR T 21 4 22 W (L3 s
YR AT R AT, BEE =35 U/mg. SRR FFIEE L
# 1,
1.2 REAHE
1.2.1 EXRFEFHOEERRF

R KFEFFIRRE 100 120 14 g, BT 250 mL Peid st
TR, [P N 200 mL pH {54 4.8 (45 1R
FPBERRAN M, AE 50°C KR /K 30 min,
IBCHE o HERAFRIURS R U 5% 4T 4 2 BEmERy . A
HETEI, sl 7e /i, FED4UESE, M 50°C,
150 t/min [R)1E L3R5 2 PR 48 hU'O1 HCT KA FT A
PG 16 SR A R AT AR, AR T 11 38 D B ot
TR JERT] DNS a2l e ey 18 22 26 mg/mL.
1.2.2 ERBABME LARR AL BT R0 R B AT %

FORFEAT AR T R A R e - SR I B A 1
Prizs AR as th 2 AN 7 £ 50% NaOH ¥,
TR COy) o ARIET7E N e 250 mL [HHETE
W, ARREL ) R B R 25% 4Rk 100°C /K 44
15min VG YEVS VR, NN TR RS FF OB AE R ()
1.0 mol/L ) HCI 5% NaOH ¥ 15 #)4h pH () , Ffift
TS 10 min ARV FEIRECIRE, RGI95) 5%
O, RAEREEFEA T, HHKERE S,
P SN, AR 120 ho [RINHAH 3 ZHAR 6 16 b o) T

41, HABIRIFE 3 K, BOPE. FRREF R -
TR JG P2 A ISR R RD-2059G A< 4 it
P e R R R A R A7 1) 6820GC-14B {4
ORI, TG 8~420°C, UK. £E 200°C
DL A£0.1°C, £ 200°C LA A+02°C, FHEHEZF: 1~
30°C/min. & SMES SA 4> 11 - COD 2K Al KHCN-200A
% COD Z R A 5E , pH {H K 1 HI9024 182 5 v i,
TS. VS. SS. VSS Kbt ikiel, gegk, 4f
Y 2 LS R 3 B R R g vk et

ARG 280 S RN 4RREIAH SET 6.8
1AM 8N 9P

1.Gas purifier 2. Incubator 3.Hydrogen production reactor 4.Testing of
material liquid mouth 5.Argon gas 6.Gas-guide tube 7.Hydrogen analyzer
8.Gas bottle 9.Water storage

B 1 EARAATEM LA RR AL SRR E
Fig.1 Experimental facility anaerobic fermentation to produce
hydrogen for maize straw’s enzymatic hydrolysate supernatants

1.2.3 ERFAEM LA RRALE AL R L X%
G pH AH R JOBEIR A . R 3 AR Z0)
FORFERF R AA LIS DA R = A, LR A
AR, ERRAERR R & . 2 B
4 pH i (4.0. 5.0, 6.0, 7.0, 8.0) , il J5ipE stk /i
(14, 18, 22. 26. 30 mg/mL) , KIFEE (30, 35. 40,
45, 50°C) 3 ANNHEIATIREG . SN ZIRK Rk T8 4%
P4 HI46 pH AE 5.0, & 5O TR IR A 22 mg/mL, K
WJE 40°C .
1.2. 4 ERFATEME LA RRELEE = 806 @Rt
H4E Box-Behnken 56 it 5 #2176 ) 2806
B i P DAl ) AT a7 s K S PR Bl = e i B A
pH 1H(4.0.5.0.6.0), I8 J5UhH T4 & (18,2226 mg/mL),
REEESE (35, 40, 45C) . Hi¥E Design Expert 8.05 14
BRLES

2 FER5HMh

2.1 BREERRKE

Wik pHAEA 5.0 I, SBU-E R, o meid g
i) pH AR TIRA W R E, 4 pH HA—EuHE N
AN, 233 AR ) A K B R S AR R AR R A —
Loy, AR =) R AEAH Y I AR A 3 S B o
JE24 22 mg/mL NP A ERCOR, B 22 mg/mL, SEE
TR, I T EAR R RN, AN R BRI N )
JoUIRA% R 2T R A W] AR, 38 R AN 58
AP Ah, A P T OB 1 DR e i S B
ARG T A U R B, IARA pH D0 7 S A I 4 el 7 2
ANKIEIFE, A SRR s ™ S B A T O R
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SIS RN, W 40CI A ERR, X
R B S M A e KRB ) AN R R, WE
B, CE RN S N PIE T, AR AR
Akl WERIRE, A s R, K AR
WG ASE B, R FR IR I, TR A = A R
SHEK
2.2 M@z @E Box—Behnken 1&E B35 BY & 3T
Box-Behnken &5 15 71 & 8 3 X [0 V3 77 72 19 43 MR
IR T ESH P2, RS LR L 2 .
T B RO . R RN R AR T R IR PN T
0.0001, A 2 2 52 25, Y146 pH {E1Y P {EA 0.0609,
AN MR 2R

% 2 Box-Behnken i3 i+ &AL R
Table 2 Experimental design and results of Box-Behnken

i prfy OSWERRAE
gy Temperawe  pHvalue  ETCREE o
A R R

AI'C Code B Code (el Code

1 35 -1 5 0 26 +1 400.08
2 40 0 5 0 22 0 658.12
3 45 +1 6 +1 22 0 263.63
4 45 +1 5 0 26 +1 180.72
5 35 -1 4 -1 22 0 542.34
6 35 -1 5 0 18 -1 552.82
7 40 0 6 +1 18 -1 518.27
8 40 0 5 0 22 0 647.63
9 40 0 4 -1 18 -1 523.98
10 40 0 6 +1 26 +1 358.92
11 35 -1 6 +1 22 0 463.21
12 40 0 5 0 22 0 650.16
13 45 +1 4 -1 22 0 284.72
14 40 0 4 -1 26 +1 351.28
15 40 0 5 0 22 0 660.28
16 45 +1 5 0 18 -1 312.69
17 40 0 5 0 22 0 652.46

HEPE W BT 7E Box-Behnken FE%Y, 44 [K & 2204
AT, SRR LT

X=—14007.79+503.734+796.88B8+299.63C+2.904 B+

0.264C+0.83BC—6.844°-94.36B>—7.58 C*

ZE TR R?=0.9958, BUEHT 1, WA %:
0 [ P9 PO S S ME LA R R s B P<
0.0001, FHZPIHBA R R E (P<0.01) ; BIE#Hk
E RN 0.9904, SRR REIE R E (R 3) o« B
RE CV R WIRRK AL 2 18] (R A8 SR, AR
CV 4 3.30%, Ui W46 1 B A PR AT o

1] VA 75 7 42 2 AN RO REA 11 A8 550 1) WA 1) 5%
W, MR I WLEH, 4. C. 45 B XS5
IR 25 A2 M KRS FR AR L3 W R SR R = & k25 A
# (P<0.05) , AB. AC. BCiX 3 MK ZENA L E K 2%
(P>0.1) , QT @ —ANFENFRGRWETRE, &
FENRA T FE R AR A B2 1 B AR R . DS B
IAR AT S5 nT 5

X=—14908.45+523.954+931.318+314.18C—
6.844°-94.36B°~7.58C*

SR I 03 5 FE ) 2 PR 56 P<<0.0001, #i%
PRI [A U B P BB RP=0.9933, FRHIMALL;
SRS DL G, DR n] R [0 5 R AR L SR
0 RO AT B b 17 v DR A R e 7= S (1 4 A AT 20 T R
e .

% 3 Box-Behnken iX3 A =N Lk
Table 3  Significant analysis of Box-Behnken experiment

Ko j‘/ﬁﬂ [ oy Fi Pt
um of

Source dr Mean square  F value P-value
squares ’
]
4.012E+005 9 44576.84 183.67 <0.0001
Model
A 1.050E+005 1 1.050E+005 432.81 <<0.0001
B 1207.62 1 1207.62 4.98 0.0609
C 47549.11 1 47549.11 195.92 <<0.0001
AB 842.16 1 842.16 3.47 0.1048
AC 107.85 1 107.85 0.44 0.5264
BC 44.56 1 44.56 0.18 0.6812
A 1.230E+005 1 1.230E+005 506.68 <<0.0001
B 37489.72 1 37489.72 154.47 <<0.0001
c 61908.97 1 61908.97 255.09 <<0.0001
BB
Residual 1698.86 7 242.69
KE
Lack of fit 1585.12 3 528.37 18.58 0.082
P
LB 139 4 28.44
Pure error
I 4 00gi00s 16
Cor total

TE: RP=0.9958; R,7=0.9904; CV=3.30%.

2.3 AREMEZZEERSH

AR 445 ey 3 1 1] 9= 77 R A BLA A Design-Expert8.05
B 2z i o S T LR 20 S R AR T
AR R T F KIS 46 2 AN Pl AR & 2 TR] TR A B
EH . 2a 7R A B A pH B AT AR F FOKFSFF
il ifp L T B R S R R L K S i . 7T L HY B B
A v 2 RAGIEE, 1K EE A pH B P R A
P € AT H. o 7 Sl i Uk 2 A2 A 1) it T AR A W3 468, i
B pH {EAR A0 I il T4 AR S22 . SR pH (E A &
BN, 7 S 2 ST B A Ul R (Y T T K, 38 B R
JRTTUR N B, AU il B eI, A
SBEAT pH BRI R T8GR, 3k B d i (85 TG T BE
FHAE AR

MK 2b FTRAR 7S B ME JEOR AR 1
() TS AR W] 2, BEWIZE A H bR T3X 2 AN US4 AT L
U R AR JGORIAR SE hy sE N, P AR BT
JERTH R, BB ECRME GG N, AF e R
AURUSE A BRI, 7 S e A A SR VA S8 PR o
K, &Rl E TR YR, AP e L.

M 2¢ FTLAFE MY, 7 S bt 3 S B I A A0 1) i i
AACHT Sk, TTRE pH AR AR R TS AR 122 2R W]
2 pH R SEAEIN, 7™ o SE B I J5URE  JEE 1R 19 I
HOR, BB RN TR TR, AR, ik st
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Fig.2 Response surface plot of hydrogen production between
different influential factors
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P 149628 mL, BTEHN 124.69 mL/g FOKAS
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4 % it

SR T KR FTBAR 3R R B
AT Z AT, 55 THE . #WI4h pH {E AL R
BRI 3 R 20 KRR L A R
RO o &5 HE AR < 3 B RA SO A 5 1) P AE$4) /T 0.0001,
MR S IR 25, WI4G pH {E P {E M 0.0609, AT
ES A LIPS

A S R KR FEE AR 3050 S
SURIIRTT Box-Behnken B, MREZHE, TORRSF
RSP AR AL R 6 L 38.32°C,
W16 pH AN 4.93, i J5BIRIE 4 20.70 mg/mL, %K

A Hh 685.59 mL, BN KA AN 57.13 mL/g. it
WL, KB K& A 659.24 mL, 7 H N

54.94 mL/g, SFIRTEATLL, AHXFRZE N 3.84%, i
Wl R R e i, BT A B

(Z £ X #

(11 #hed, N, ARREE, &5 FORRSAT IR K - 238)
T A ST S BRI E [T, R4, 2014,
35(3): 14—17.

Sun Xuexi, Fan Guangsheng, Ren Baozeng, et al. Study on
kinetics model of hydrogen production with corn straw by
anaerobic fermentation[J]. Journal of Zhengzhou University,
2014, 35(3): 14—17. (in Chinese with English abstract)

(2] Hkalg, PG, A, 55 TR R ke
13T, KPHAES A4, 2008, 29(12): 1570—1572.
Tian Songfeng, Luo Weigua, Jing Youyin, et al. Combustion
process and kinetic sanalysis of cornstalk[J]. Acta Energiae
Solaris Sinica, 2008, 29(12): 1570—1572. (in Chinese with
English abstract)

[3] HSHD, GARAR, M. SOKRSH B HOR 45 /R T[],
FRAHIR, 2011, 42(3): 105—108
Tian Xiaoyu, Hou Zhendong, Xu Yang. Microstructure of
corn stover briquette[J]. Transactions of the Chinese Society



TRA AR, FORAEFFmEAR L3R E R R A L E

237

[10]

[12]

[13]

[14]

for Agricultural Machinery, 2011, 42(3): 105 —108. (in
Chinese with English abstract)

FK SRR, . TP EVEAURFEBLIR . BKE) A
AR ZE ] RN TR, 2012, 28(1): 184—189.
Wang Fei, Cai Yaqing, Qiu Huanguang. Current status,
incentives and constraints for future development of biogas
industry in China[J]. Transaction of the Chinese Society of
Agricultural Engineering (Transaction of the CSAE) , 2012,
28(1): 184—189. (in Chinese with English abstract)

Saha Badal C. Hemicellulose bioconversion[J]. Ind Microbiol
Biotechnol, 2003, 30(5): 279—291.

Sun Ye, Cheng Jiayang. Hydrolysis of lignocellulosic
materials for ethanol production: A review[J]. Bioresource
Technology, 2002, 3(6): 22—23.

B0, ERA, AERL TALBET VLS 40T B i 5 KRG
F2 e M), ERF R4, 2008, 34(4):
41—52.

Bao Hongxu, Wang Aijie, Ren Nanqi. Effects of pretreatment
methods on bio-hydrogen production from corn stalk by
Clostridium sp. X9[J]. Journal of Dalian Maritime University,
2008, 34(4): 41 —52. (in Chinese with English abstract)
EUNC S P SR T R e e S A R AT S S
SRR [T]. BUARE T, 2010, 30(6): 60—62
Sun Xuexi, Li Tao, Ji Xinjing, et al. Parameter effects and
mechanism of fermentative bio-hydrogen production from
cornstalks[J]. Modern Chemical Industry, 2010, 30(6): 60—
62. (in Chinese with English abstract)

BPRTN . KRS T IR S e 2 ) o S JBOK SE 56 BF 52 [D].
I IR, 2007

Hu Qingli. Study on Scale-up Experiment of Bio-hydrogen
Production from Cornstalk by Fermentation[D]. Zhengzhou:
Zhengzhou University, 2007. (in Chinese with English abstract)
T, BT SEY AR R 2 ARREE R S5 R
AR B AUD]. A R AR, 2011,
Mathematical
Properties of Photosynthetic Bacteria Hydrogen Production
System with Supemicro Straw[D]. Zhengzhou: Henan
Agricultural University, 2011. (in Chinese with English abstract)
Zhang Zhiping, Yue Jianzhi, Zhou Xuehua, et al.
Photo-fermentative bio-hydrogen  production from
agricultural residue enzymatic hydrolyzate and the enzyme
reuse[J]. BioResources, 2014, 9(2): 2299—2310.

Sudhanshu S P, Valentine N N, Ahmad A Z, et al.
Biohydrogen production from wheat straw hydrolysate using
Caldicellulosiruptor saccharolyticus followed by biogas
production in a two-step uncoupled process[J]. International
Journal of Hydrogen Energy, 2013, 38: 9121—9130.

FEWE. RS 6 A A& I 2l T 2 9250 5 5T [D). 4
M Al R, 2012

Ren Xiao. Experimental Study of Hydrogen Production by
Anaerobic and Photosynthetic Microorganisms Combined
with Fecalsewage[D]. Zhengzhou: Henan Agricultural
University, 2012. (in Chinese with English abstract)

i, AR, B, AR VKA YT Y U MR
ZHRMRIR]. WAEw A&, 2012, 32(4): 1-—5.

Jin Hao, Li Bolin, Ou Jie, et al. Microbial population
diversity of activated sludge for wastewater treatment[J].
Journal of Microbiology, 2012, 32(4): 1—5. (in Chinese with
English abstract)

Jing Yanyan. Simulation and Rheological

[15]

[19]

[20]

[21]

[25]

[26]

[27]

XU, TV P A A B ET 4 25 AP A v F I At T
F[D]. K¥b: WIRIKE:, 2008

Liu Jia. The Fundmental Research on the Application of
Surfactants in the Production of Ethanol from
Lignocellulose[D]. Changsha: Hunan University, 2008. (in
Chinese with English abstract)

SRAHE. REFT A TR P B AR K ™ S AT AT
FE[D]. A WEARNIRY:, 2012.

Zhang Zhiping. Study on the Technology of Ultramicro
Pretreatment by Straw Biomass and Feasibility Study of
Hydrogen Production[D]. Zhengzhou: Henan Agricultural
University, 2012. (in Chinese with English abstract)

B KRR SR KR A 3 B 75 M. B ae: v
[ PR Rb A A, 2002

TR AR, AR YRR IR TR T 3R
LY SRR T3 1) 8 B8 2 T RE e (0], B 24
1987(2): 82—84.

Wang Yuwan, Xu Wenyu. The quantitative analysis program
of hemicelluloses, cellulose and lignin in the lignocellulose
solid substrate yeast[J]. Acta Microbiologica Sinica, 1987(2):
82—84. (in Chinese with English abstract)

Liu Wei, Yu Yanying, Yang Ruzhen, et al. Optimization of
total flavonoid compound extraction from Gynura medica leaf
using response surface methodology and chemical composition
analysis[J]. Int J Mol Sci, 2010, 11(11): 4750—4763.

Mao Weihua, Han Lujia, Shi Bo. Optimization of
microwave-assisted extraction of flavonoid from Radix
Astragali using response surface methodology[J]. Sep Sci
Technol, 2008, 43(3): 671 —681.

Ashan S E, Miganad T, Ariffa A, et al. Optimization of
enzymatic synthesis of palm-based kojic acid ester using
response surface methodology[J]. J Oleo Sci, 2009, 58(10):
503—510.

I, IMREY. DA e R A L 2RI )]. R
M TR, 2007, 23(9): 201—204.

Tang Guilan, Sun Zhenjun. Experimental study of anaerobic
sludge fermentation hydrogen production process[J]
Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2007, 23(9): 201 —
204. (in Chinese with English abstract)

A, SAS GEih /3T [M]. FEat: AR R A, 2009:
9—56.

Auja S K, Ferreira G M, Moreira A R. Application of
Plackett-Burman design and response surface methodology to
achieve exponential growth for aggregated shipworm
bacterium[J]. Biotechnol Bioeng, 2004, 85(6): 666—675.
Silva E M, Rogez H, Larondelle Y. Optimization of
extraction of phenolics from Inga edulis leaves using
response surface methodology[J]. Sep Purif Technol, 2007,
55(3): 381—387.

FERARR, TR, R, 4. JET BBD BB FOKAEFT
e A BRI S A SRR T[], KB REAR, 2014, 35(8):
1511—1516.

Lu Chaoyang, Wang Yi, Jing Yanyan, et al. Experiment
optimization of bio-hydrogen production from corn stalks
based on BBD model[J]. Acta Energiae Solaris Sinica, 2014,
35(8): 1511—1516. (in Chinese with English abstract)

Zhang Zhiping, Wang Yi, Hu Jianjun, et al. Influence of
mixing method and hydraulic retention time on hydrogen
production through photo-fermentation with mixed strains[J].



238 ek TREZEAR Chttp://www.tcsae.org) 2016 4E

International Journal of Hydrogen Energy, 2015, 40: 6521 — stability and capacity of photosynthetic hydrogen production
6529. with superfine corn straw[J]. Acta Energiae Solaris Sinica,
[28] A &¥, EJ K. RIS N 0 578 #1385 R 2014, 35(6): 960—964. (in Chinese with English abstract)
SEEHR, 2013, 36(6): 78—84. [31] JRFEHE, JAT{E, B, %5 mRFELE S0 R
Cai Jinling, Wang Guangce. Bioreactor for fermentative AFREPESE M R R [T, Rk TR, 2011, 2735 T 2),
hydrogen production: A review[J]. Environmental Science & 139—143.
Technology, 2013, 36(6): 78 —84. (in Chinese with English Jing Yanyan, Zhou Xuehua, Zhao Minshan, et al. Influencing
abstract) factors of rheological properties of photosynthetic bacteria
[29] xUBede, akit, Zikig. KIpE R & REITR hydrogen production system with sorghum straw[J].
W IR S8 2 e A0 o I s L R BRI S W [0]. R BE R, Transactions of the Chinese Society of Agricultural

Engineering (Transactions of the CSAE), 2011, 27(Supp.2):
139—143. (in Chinese with English abstract)

[32] ®H, HE/K, REE, % LKEHIRETALZ 24
PRAGIT]. ANk TRE2A4R, 2015, 31(2): 235—240.
Luo Juan, Tian Yishui, Song Chengjun, et al. Parameter
optimization of hydrogen production by anaerobic

2014, 35(6): 2433—2438.

Liu Xiaoye, Zhang Hong, Li Yongfeng. Influences of
hydraulic retention time on the ethanol type fermentation
hydrogen production system in a hybrid anaerobic baffled
reactor[J]. Environmental Science, 2014, 35(6): 2433 —2438.

(in Chinese with English abstract) fermentation with corn straw[J]. Transactions of the Chinese

[30] JrFat, =TT, e, & BRI MRS Society of Agricultural Engineering (Transactions of the
KPS RE I SE[T]. R PHRE2A#4, 2014, 35(6): 960—964. CSAE), 2015, 31(2): 235—240. (in Chinese with English
Jing Yanyan, Li Dingding, Luo Xiao, et al. Sedimentation abstract)

Process optimization of bio-hydrogen production by anaerobic
fermentation of enzymatic hydrolysate supernatants of corn stalk

Zhang Quanguo, Sun Tanglei, Jing Yanyan, Wang Yi, Zhang Yang, Hu Jianjun
(1. Key Laboratory of New Materials and Facilities for Rural Renewable Energy of China's Ministry of Agriculture, Henan Agricultural University,
Zhengzhou 450002, China; 2. Collaborative Innovation Center of Biomass Energy, Henan Province, Zhengzhou 450002, China)

Abstract: In recent years, hydrogen as eco-friendly clean energy has received the widespread attention. In numerous hydrogen
production methods, anaerobic fermentation bio-hydrogen production has become a research hotspot in the field of renewable
energy because it can utilize biomass raw materials effectively, reduce the agricultural waste pollution to the environment. The
straw biomass is the main agricultural waste of crop production in China, which can be used to take direct or prepare molding
fuel combustion and convert into biogas for comprehensive utilization generally. Cellulose content in maize straw (about 36%)
is higher than that in wheat. soybean and sorghum straws, the research of cellulose energy efficient transformation in maize
straw has important scientific significance and practical value. In this study, anaerobic fermentation experiments were
performed for bio-hydrogen production from enzymatic hydrolyzate of corn stalk powder (<0.088 mm) using heat pretreated
activated sludge as fermentation microorganism, choosing cumulative amount of hydrogen production as main experiment
parameter, the influences of different factors on anaerobic fermentation bio-hydrogen production of corn stalk’s enzymolysis
were studied based on Box-Behnken model of response surface method. The significance of interactions between different
factors during the anaerobic bio-hydrogen production process was examined and the anaerobic fermentation bio-hydrogen
production process of corn stalk’s enzymolysis was optimized. The results showed that temperature and enzymatic hydrolysate
concentration were the factors that mostly impacted on the corn stalk anaerobic fermentation bio-hydrogen production process
comparing with initial pH value. The interaction of two factors on the effect of hydrogen yield were all significant (P<<0.05).
Box-Behnken model was used to obtain the optimal conditions of hydrogen production. The optimal conditions were
temperature of 38.32°C, the initial pH value of 4.93, and the enzymatic hydrolysate concentration of 20.70 mg/mL. Under such
condition, the maximum hydrogen yield was 685.59 mL and the maximum hydrogen production rate was 57.13 mL/g straw.
The model was validated through experiment, the actual maximum hydrogen yield can reach 659.24 mL and the hydrogen
production rate was 54.94 mL/g straw, with the prediction error of 3.84%, which proved that this model had a good fitness.
Keywords: straw; fermentation; hydrogen; enzymatic hydrolysate; supernatants of corn stalk; activated sludge; response
surface method
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