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Table 1 Main components of corn straw %
PSR AT RRVEVRS LT Y Y PR AR
(77.6+1.4) (52.942.1) (43.4+£1.5)  (24.6£0.7)  (7.6+0.5)

T RPN BO #1324
F2 AR TR

Table 2 Elements components of substrates

TORAEFF LR FeRhi5

A% (96.6+0.4) (49.7+1.7) (2.9+0.1)

YRR 4% (94.840.2) (94.0+7.3) (56.6+0.9)
C/% 43.42 2745 30.15
H/% 6.01 8.59 534
0/% 44.89 48.70 22.82
N/% 0.46 5.50 5.02

CN 94.4:1 5:1 6:1

T R BB A% O A A TR B, b T BN &
Ay R PR TR B 2
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1.2 REHFERES

PL 250 mL M35 HEAE K e s, 4 A FOKFE RT3 &
PRI RS B 50 g /L, FERGIRFE R PEREMA A 5 g/L.
IR 3 FrA I FOKFEFE . SLIBE S IRAT5 e
PAK 1 mL/L P4 0 32 MR TG 32, pH (1
A 6.80+0.01, INZETE/K 2B AAF 150 mL. 5% 1 min,
WG AR FE S B, BT 35°C 2SRRI ],
BB 2 d e =S .

£3 TR KRB VIIEHHE

Table 3 Initial characterization of different slurries

fE f* fﬁﬂ : E NH,-N/ - B/ wfiﬁ SRR iIN I EN )
g DT TTRGER 01 gty I T (mgL
4 ) 5 ) (mgL")

0 0:0:1 22.5 18 7755 353 1027
1 10:0:1 41 72 16 300 2303 2442
2 8:2:1 53 68 18 568 5478 5703
3 6:.4:1 82 84 23276 6 885 7070
4 4:6:1 74 62 25195 7827 8 083
5 2:8:1 115 83 35136 11 635 12 006
6 0:10:1 206 84 37752 12157 12377

W OR G B W WM 41 K : FeCly6H,0 15 g/L;
MgCl,-6H,0 125 g/L.

T T EZ W 4L : NiCly-6H,0 0.5 g/L; CaCl, 1.0
g/L; NH4sMo0;0y4 0.5 g/L; CoCl,'6H,0 0.5 g/L; MnCl,-4H,0
0.5 g/L; ZnCL, 0.25 g/L; CuCl,2H,0 0.35 g/L.

1.3 #HRAEESH

T KA R T ¥R T AF 4 22415 1 I SR IS
(Van Soest)VEBc 2T 440 il v 42 550 10 min( 8 000
r/min) J5 B 0.45 um BIIEMIEENE, I8 THhaE T
‘A1 (chemical oxygen demand, COD) . MR ih. A
ST HURR (total organic carbon, TOC) « % (total carbon,
TC) S, [ ARG B v s, Al 25 3 7Kk
W2 2 G A IE. MK (total solid, TS) A%
RYERAK (volatile solid, VS) [R5 2 B brt Iy v,
COD 3l 52 K H A R A1E (GB 11914-1989) 13, fpgLh
RV I 52 23 590K AR BT 40 O e I iR gl IR 71
O FERYs B g A 0 s SR A A €3V (GC-2010,
R R AT, (g BME M RTX-1 B
(25 mx0.25 mm) , VAL 250°C, Al #sEE A 300°C,
WA KA, HEFER 20 uL. TOC 1 TC [ 5E 1 FH 4 [H]
Jena C/N 2100 TOC 3. JCE Mo IR 4. TR
AICE TN (Vario EL cube) 2Tl %E o

2 HR55h

2.1 FEHMIERRSLEAMRTFSENEIE

WK 1 FR, ERRFEF. SIS sRER G v 1)
TR R WP A R rh, IR0 45 S 4% B0 3% 5 775,
RN & FEFF L OWEEE VS TRQ D8 T D)>AEAT L iR
BEOVSURO6 L4 D)Z=FER R D VSRE L6 )>FY
FF oA ©y5U(8 1 2 0 D)>FEFF @ EEE © y5 Y60 10 ¢
D>FSFF @ W dE @ ¥5Y8(10 20 5 1) FFF & Wi V57RO ©
10 DFIASFF @ W58 0 v5PR(10 1 0 2 1) s B 2 AH 3

il 4 A VAR RPN, R FORFS FTRE B R
AR EPAMOARSER . —J7m, g 2 w4,
TR AL A 04.4 0 1, WAL 501, £
BRA L m B G, AR AR S R R
T SR B 0 DR AR A I D % i 2 S e o) PR SR R Ak B B F)
MRS . PR R rh, IR R A A4 A
Kot R BT, BRA G R AR 785y, (H A
YK R RS E R ATP ST B KB EIT R, K
Uh, BREELIE T, IR A KT S R AR A
ARG, PRAME R R A K E A, XA
AL T RRACERE b P 2R U 7, M S PR AR
T W VB B R RN PR AR VR A IR BRI AR B0 v, PRA R 8%
MR AL IE FE 20 0 1~25 : 18, Smith 58T T
AN TR SR EL B i R AR R AL R B 5, R0 R IR AL L
15 20~40 2 [l PRARAL R 4™ AR, 12k
TEAF. BRI SRR Ay 2 08 11 I, BIHR
ALE 213 01 BHERES KRR Bl =" & &K 5155
mL. UCEFSCE SRt — R T 75 2O A A L s il e — A
HIERNE N, A RESLIR AT RS IR R B FE
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Fig.l Total gas production during co-digestion process of corn

stover, algae and sludge
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Table 4 Total gas production at end of reaction

R e AR Lty A e P ] e e
Clkc D EU% S h/mL S /mL

0 5.75 30 40

1 51.6 854 113.9

2 429 3321 4428

3 45.1 4002 533.6

4 48.0 4001 533.5

5 63.3 5155 687.3

6 64.4 2216 295.5

TEe iR SR TOKRATAT . . vl daR M A TR L) R 3, R,

Wk 4 hER, 05 AR BURARR 5.75%, X
HTERPEIAER, K-S EEHR, FdaEn
Beflk. ANFRERRN RSB Ra] DUHSE TR B+
KAEFI DA A IS B . AE N A HLR Y, &
ISR TRAARIG A REE N I BE R B e KR ASFT
o AR LAY R ORI R, W ER N Z
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B BT, X T DA A ) BREOD SRS K
i o TR R () K AR AR T R OK RS R, RS
HRER B o 53— 71, KRR ALY B 2 7= ) 0 4
R FG HUR, 7= ey B A iR i e o TR U
B 2—5 TNV A N EAL I £, HEN T FR R B
(RIS, R R BOR e s, 1 HA 1. 65
3 A2 B0 KRS FE AN ST W Y S N RS TR, 6 45
BN AT R 1 e RN S R A R
BORG RIS T, B IRAEUR B RN AT, bk
B, BN, AR 1—6 5 %N ARG,
25 SRNARGRN AW, 1M 1. 6 5N RIGAL,
Wo Bk, 15 R NP AR B0 51.6%, L
2. 3. 4SRNV . 5 T RN AR I8 R R A Sy
ok ®] 63.3%, HHCPIAEBIEUR RIS 6 45, kE
64.4%. TS RBAER 5 5 KN LIRS
5155 mL, HA7 VS SR he il 687.3 mL. K%
W T S B A ), E 27.5°ClEL, RS
Ve 5B EE AR O 1 2 INF, AL VS B EAR
717 383.33 mL/g”%, TMARE F, FAL VS SRR E
IR ST S R T 49 300 mL. SN AL N
ZHERIE [, LAY T B B s TR AT Y 3o 2 B
Ao 10 FOKRAEFT . AW IR S ) i s & th
20%34 N4 80% I, S A E A 3 321 mL w2 3 N E
5155 mL. M54 LA EYIN RG-S 800 2
216 mL, WK 1 iR, HED TERKAER . XLV
FEAF BN AT A R A= 100, 3 v IR AU A s M R
Ao HEZFERTLUAR T 2 ANrmm: HAmath, i
JEREE A KT, TRFSFT S AT ARk 1wl 24
Ry, HLIGHURS BB 8 b PRSI A 1 2k KA B A1t
B, 3 T B A2 400 7 A K A LA 2 i ) ) R RO RS 3
TS S R, 6 S s A, T W AN RS A
RA M RZ N IRE (81D .
2.2 REABERRBENHES T
TRAREEARI TG, 2 B 25 s N 3% Py Y pH
fH. NH,-N KB, BERERKIE. COD. TOC K TC HHAT
TWE. £ 3 RWHRIRG AR R N AT IE, £ S
S WP 2 S 45 o VR R IE . 138 3 mT LA, 0 5
) NH,-N IR S5 AIG, /2 22.5 mg/L, Bt 5 4 Eu 43 1)
BK, NHy-N FisiR gl K, 6 5 NHy-N sk
JE & 206 mg/L. BERRER K EMZ 0 SHRAL, FEE
FELLBIIRR, BRI AR . 30 5. 6 Sk
FRER IR e, 5% 84 mg/L. COD. TOC. TC fJ4x1k
RIS, HRE A W LIS K, CcOD. TOC. TC
FEVR W IR TR W K. 0 51 COD it/
7755 mg/L, 6 SHciie 37 752 mg/L; 0 51 TOC HAk
J& 353 mg/L, 6 Tl 12 157 mg/L; 0 5 (f) TC ffkit
1027 mg/L, 6 S 12 377 mg/L. 15 kB Ak 1 i
BORA AR, ARG RO, U I R = i A
R, VRURIERE T e VR RN M AR RK AR, iR
VRV REAN I A (9 LA B30 28 SR R A S N

F 5 BEBIFFES
Table 5 Typical analysis of digestate solution

R NH,-N/ @R/  COD/ TOC/ TC/
iy P (o) mgLh)  (mel!)  (mgl’)  (mgL’)
0 6.90 0.62 1.75 1095 216 544
1 6.01 1.30 7.62 4630 696 1005
2 6.70 2.68 442 1992 395 730
3 7.10 5.51 7.20 3389 748 1242
4 7.80 11.52 6.51 7048 1741 2630
5 7.81 9.9 8.80 8 807 1911 2787
6 7.80 9.38 6.86 12 104 1544 2208

M S Tl LUE Y, B IR SRR, pH {EH
1 S RNVERH 6.01 BTG KE] 4 5[V AH 7.80, 25
BAR ISR AR S0, W pH EKARYERRAE 7.80 4.
150 2 5 R AR IRVA W B e 1k, mT UUE PR RS A B e
REFE T WU R K R . 3—6 S AT pH {H
I T A P 8 v 4 v B AR, R R T AR R
MR =R T KR E A, R EIRE LR —
I, WA NH,+H™ <> NH 9304747, pH {H
g ResE AE 2 v FE o2,

Park S8R0 1) DA R BER A AR GRS, 19
HIXFELE R, PR RE — 7 A T-EER AT 2= R,
S —J7 TR T RN B (A K2, 2% 3 R0k RYILh
W, R EIR S KA 22.5 mg/L, e 206 mg/L.
M2 5 PR G BRI 1 SR B FRIRE RS 1.30
mg/L, 45 RMNARAETREIRL R SE 11.52 mg/L. X
R R O TR S R R . IR A ARV,
IR B W AR IR A L T R e R
B, P BRI B SE T . (R T4 2 6 5 )
MigsH pH fEHE R, Wl A AR WA E . S
5 2 N R L e R AR A T AR, A AR
FETIRZ WA, DI 5 57830 2 00 R FE S Tl A

3, IR R R SR TR IR R MEZ 0
S 18 mg/L, BKAHAE 84 mg/Lo M A& BEL o s VH 01
PR o IR FE AR, 2 SRR 442 mg/L, 5 S
8.80 mg/L. FHIIREEMIT T H TR ZRFT A K
PE R PR K B R RS, T ROKRFFT
FUNZFEFEX G 2 — o W PR A ARt IR A
REEE R, FORFEFF IR AR A ROZ A 1-5 5 RV ds
IR £k L D I SRR . XS SRR S AR B T
SSRGS v, R R A
AR TR BT R, XA AR O R 4
WK 6 5 N A% IR A5 K AR 0 SR R s [R] P 7
FHBCEY R A COE B pH EYE, 0o g AR
AT G 2% A B 5 P D) pHL R PR AN [ 1T #5524 AR B
W, 2 SRV A BB ERYE, 3. 4. 55 VST
AP, BRI 2 5 5 N 25 V8 W IR 46 T LR 4.42 mg/L,
M3 4 5 TRV AR & Tk L 50 4 7.200 6.50.
8.80 mg/L, fE/ZILIN 4 NN s R IEA R .

FK3 M, BAE ARSI RN, B REe
EZ T COD. TOC. TC [HEREIAE EH T . 7
x5, RNERMNAARTEREB T COD. TOC. TC
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(AR AA A AL Bl WS 5 LU (384 i e R R TR, (H 6 %5
KV TOC, TC b 5 Sk, XNzl T 6 5k
N A 100% [0 BRI AL 4 T 2 Z 38 m T 2280, 2
TN EEH COD. TOC Al TC {H&MK, 430772 1992, 395
1730 mg/L, R REIRIALE HAR 2 5 VAR ER | 5
RN 2, (RIS EHE K. £ 3, 151 COD &
16 300 mg/L, 6 ‘Tt 37 752 mg/L. 1fifE# 5 i1 COD
—F= 1 S R NAE COD {HE 4 630 mg/L, 6 5 100% 1
RN, IAF] 12 104 mg/L. AHXF T3, £ 5 Xt
MR VAR COD B3 NF%, X B2 T Hhe i f
HFE T RNAR R TP REAPW), IXE TOC F TC W%
TREMIIRIN . 5L 3 0, 158 TOC. TC 43l 2 303,
2 442 mg/L, 6 515 TOCTC 43 & 12 157,12 377 mg/L.
MAER 5 ) COD —#=H1 1 5 R W TOCTC 73l /& 696
1 005 mg/L, 6 5 W 4% TOC TC 7342 1 544.2 208 mg/L,
5 TOC, TC AHX T3 3 W& T, KEAHY
HITHFER TOC F1 TC B2 FREMIRIN . 38 5RG)IEY
80%[H) 5 5 W 2 HH TOC Al TC (B, 204 1911 F1
2 787 mg/L. IXZKH 5 5 [ Nids WA & - did A HLR
KA TS, TT R A BER ™ b s A 0K 747
MUPR B LAt wfie A= Ak 2 A (0 4 i >
2.3 REABERRAENFESHR

B2 25 T P A OR A 3 AL RS TR A
VARSI > HT s S, REAT . W RIS VR (TR A B 2 Sl
H6:4:1. 461828 1,

= MR YE A IR PRV AT Y e T Y
ENJES

WD -T2 3%
75

60 |
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Fig.2 Lignocellulose content in different digester residues and
their digestion efficiency
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Performance of anaerobic co-digestion of corn straw and algae biomass
from lake Chaohu

Peng Shuchuan?, Hou Chenghu?, Wang Jin!, Chen Tianhu?, Liu Xiaomeng?, Yue Zhengbo®
(1. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China;
2. Anhui Academy of Environmental Science Research, Hefei 230071, China)

Abstract: To enhance the resourcelization of algae biomass, the corn stover was used as the co-digestion substrate for
biogas productioin. Results showed that the biogas yield was improved significantly in the co-digestion process
compared to that using only corn stalk or algae biomass. When the ratio of corn stalk, algae biomass and sludge was
2:8:1, a maximum value of 687.3 mL/g VS with methane content of 63.3% was achieved. Simultaneously in the aqueous
phase, the concentration of phosphate, total carbon and total organic carbon were the highest. Results indicated that
digestion efficiency of algae biomass was promoted significantly in this case.

Key words: methane, straw, fermentation, blue-green algae



