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Effect of Fe’* and Ni’* on the Biogas Production Performance of Chicken Manure by Anaerobic Fermentation

CAI Mei-chen' ,MA Zong-hu’ (1. College of Humanities and Development Studies, China Agricultural University, Beijing 100083 ;2. Chi-
na Huadian Engineering ( Group) Co., Ltd, Beijing 100160)

Abstract The effects of Fe* and Ni** on the biogas production performance of chicken manure in the anaerobic fermentation process under
medium temperature (37+1) °C were investigated by batch experiment. The results showed that adding 500.0 mg/L Fe® and 2.9 mg/L Ni**
increased the biogas yield of chicken manure by 17.5% and 10.7% respectively, compared with the control group (without adding mental ele-
ments ) . During early period of fermentation, the main components of soluble chemical oxygen demand (SCOD) in fermentation broth were vol-
atile fatty acids. The acid production reached the maximum on the 5" day in the treatment group of adding 500.0 mg/L Fe** and 2.9 mg/L
Ni**, TVFA peak values were 16.51 and 15.79 g/L, respectively. The fitting results of modified Gompertz equation showed that the lag phase
of batch anaerobic digestion of chicken manure was shortened from 3.61 days to 2.89 days in the treatment group of 500.0 mg/L Fe®*, com-

pared with the control group.
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Table 1 The experimental scheme

) FeCl, - 4IL0 G NiCL - 61,0 B JrEn e
“L Adding amount of Adding amount of Adding amount of Inoculation
Group | . .

FeCl, + 4H,0//mg NiCl, - 6H,0//mg chicken manure //g amount // mL
{51 Sludge 0 0 0 150
it R84 Control group 0 0 34.5 150
AbFR 1 Treatment 1(500.0 mg/L Fe™") 0.32 0 34.5 150
JEFE 2 Treatment 2(2.9 mg/L Ni*") 0 2.14 34.5 150

13 RN E AR (TS) FHE &R (VS) A i
SR R AR I 5 pHL SR FH BB i A 35 ( Oi-
on 5—Star B, EE) M %8 Bk & i A& R ICE X
(Vario EL cube % f#[& ) 2 ; £F 4 £ RLFER AREH
AR R PR Tk R 4T 4 2 237 {X ( ANKOM 2201, )
Mz AT AT A (SCOD) i i HACH e @it 47
j5E (DR2800) '

14 BAFEE RENE— IR R BT,
X R AR AT AT 5 3 A MR A3 A7 R S 2 f) IR 480 4k
ISR i R Bk RO R . B Z A WL A R
WAL TS P AT BAE R ME AR K — A BR B, B G TR IR
SE AT AR P 0 LA R AR 50 12 O, TR T e ) T A

A WU FE O B A B 0], Zhang 25117 45 HA HL
Wi Pt AR ] SR & TE B9 Gompertz J7 F52 5 Fi H: & B2 #4
SHTT R B i RO LAY R 7 R 2R AR

M(z):Mmexp{—exp[%(/\—z)ﬂ] } (1)

max

S, M () A E] A ¢ Bk B Y e SRR B (/g ) , M,
A JEUR fe K7 et J1 (ml/g) | R, 9 de K7 e ik R
[mL/(g - d) J,A WIERFHI(d) 0 A BER ] (d) ,exp (1) =
2.718 3,
2 HBRE5GH

REZFERNFERN 5 Ve R PRALIR bR AN 2 Fr7m o

R2 IBERBEMTRAE

Table 2 Characteristics of chicken manure and inoculation sludge %
JEORE TS ik VS &g T i E-iCaiis R Frht LR A ENIESTE
Materials TS content VS content  Carbon content  Nitrogen content Cellulose content Hemicellulose content  Lignin content
3% Chicken manure 30.0+0.3 20.9+0.2 33.1+0.2 4.9+0.1 18.16 27.98 3.30
RIS 8 Inoculation sludge 3.3+0.3 2.8+0.1 — — — — —

TE TS FI VS Dy TR B 2528, AR B3 A 2 T B s 42

Note: TS and VS are the measurement results based on wet basis ;other indices are the measurement results based on dry basis
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Fig.1 Effect of Fe’* and Ni’* on the biogas production of chicken manure by anaerobic digestion
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Fig.3 Change trend of total volatile fatty acids contents during the fermentation process

20r a —+ 4322 Treatment 2
—-O— %}84H Control group
el =, e
S =
o= 1|
i‘i 28 4l
el
S
4t
0
10 20 30
BfrE] Time [l d
HARFE 1 AbHE 2 A RRZE Y SCOD 7E & BERI I (1~10 d) 43

MMAIEATE 7.50 ¢/ L 3B = 5] T 218.56.,18.84 F122.76 ¢/1.,
HRTHSCES] TVFA ) & i il — 5345 A3 1 b2
2 XHRZH TVFA 245 SCOD ) 89.0% .83.8% Fi1 66.9% , X FHIAE
VIR T BRI A b E AT A AL v MR
MR, WA DALY T, A B 1 403 23COD T R, ik
AR R rh i ¢ SCOD 435371 2493.60 6,201 9.35 ¢/ L, ik
B FR WIS f5E 19 43 )8 T B A AU E T SCOD [y ek
o Zhang 25 BFSE L& BLER N Fe JL RS BUA HLUE K1
COD E5Z158.2% #2255 87.4% .,

25 Fe"FINI"SiBEMRREE LT EHNZESHNY
B 3 ST Fe® I Ni* X X8 2t SR S Ak ad A b sh
SR o HER3TT A, & A AW~ E 5B IEN

nr —A— 4321 Treatment 1
= —m— 4:32) Treatment 2
ED 20 —O— #8418 Control group
=
3
%; 151
3
g 10
38
+ C
%5t
=
0 10 20 30
1A Time |l d
B4 REHIEHTEIAME COD SEHELBER
Fig. 4 Change trend of soluble chemical oxygen demand

(SCOD) contents during the fermentation process



48 %24 47 RERF

AT R BB A AR 09 0 215

Gompertz J7FEIIHIEREL R HKF 0.9, BEWIE IE ) Gomp-
ertz J5 A n] I TSN BINAS 26 i AT AL R o TSN
MERITEA AR R T RGN HRRRER, k3]
VI A8 1 AR B2 R, 70500 29.4 Fi1 23.6 mL/ (g-d) , 5
XA [21.2 mL/ (g-d) TR L2 il 82 0 1 38.7% A1 11.3%,

D F S5 NT LFE 1(HRN 500.0 me/L Fe* ) W i %k T
XS FEH A A s B8 1, 550 HZE R b 2R 49 1) s 68 10
3.61 d 4755 %2.89 d, SRTMALIR 2( 50 2.9 mg/L Ni**) s 24 347
5% R 25 AR, O AT

%3 Fe’#0 Ni" WS IEH) Gompertz FI231 N ZESHMH M

Table 3 The effects of Fe’* and Ni’* on kinetic parameters of modified Gompertz equation

205 R R,. A PBY MBY DBP
Group ml/(g-d) d ml/g ml/g %
AbFR 1 Treatment 1(500.0 mg/L Fe™) 0.996 6 29.4 2.89 648.0 609.7 6.3
AbHE 2 Treatment 2(2.9 mg/L Ni** ) 0.995 6 23.6 4.11 772.7 563.5 37.1
X$IB4H Control group 0.996 4 212 3.61 659.1 503.2 31.0

TE : PBY MBI A3 0™ e (I g) s MBY. SE PR AOTE ™ ik (/) s DBP. TN (B SIME 22 18] ) 2 57 P (% )
Note : PBY.Biogas production predicted by the model (mL/g) ; MBY.Actual measured biogas production(mL/g) ; DBP.Difference between predicted value and

measured value( %)
3 g
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