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PrOEHE 1000Q 1A BB, Bl E RS A
3 cmx6 cmx10 cm, M 150 mL ZE48/K, I KBRS
AR AE I FHRA . HHERNA
5 cmx6 cmx10 cm, JIA 250 mL K EEG, NV EEEIE 1
FioR o BEEISATHT, FHAEIA 25 mL 3R (FE C/N
L 20, S 1200 1%M4F T, DUARSEFVINEREFE 0
TR TR 50 d J5, HXPIAR &5 S Ay ) Bis
YENERNRD « FeBisAT R HITE 25°C, I
I FE
F1 HFEMNERBFTELMER

Table 1 Chemical and physical properties of cattle manure and
wheat straw

AR
5k} Materials Cl% N/% P/% K/% Moisture
content/%
3
- 45.26 2.25 2.55 1.28 82.27
Cattle manure
=N
) 55.19 0.56 0.11 2.04 15.74

Wheat straw

LEGHER 2008 3TN 40 SCTATHit 6 IR 7000
1.Sample port 2.Load 3.Anodic electrode 4.Cathodic electrode 5.Proton
exchange membrane 6.Anode chamber 7.Cathode chamber

Bl RERETER

Fig.1 Sketch map of reaction device
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Fig.2 Effect of C/N and solid content on voltage
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Fig.3 Effect of C/N and solid content on current
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ML 3 ], 3 SPSS AT HLA 2 ANVOA 2% 122
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Fig.4 Effect of C/N and solid content on power density
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Fig.6  Variation of pH value before and after fermentation
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6.04, 5.82 1556, LUJNFTFFCT 0.88. 0.90 A1 1.13,
pH {E NI E R AW SRR il T,
FEAE R B VEA WRBESEIRYEY) 3l pH ERIG; —a2
WEEDAE B R USRI RIS 2 72 A2 L F . R CO,,
CO, WY U R AL A A I pH B N % 4 pH {EAIK T
6.0 I, 22 7= U AE M PG B4, 3 pH E IR,
SR P LT A S PE R L R, AT S B0
AR R,

2.4 ABESHKYIEFED SN

RIS TIRE ARNAT B fE e TR
i, W3R 2 PR,

M 2 R LLE Y, C/N HEh 20 Ik 1% A 90 4%
YA B BT MR IR 38 75 A rh A N R IL AN E R
WATMEFRHE- CAPLAERLY  (NY525—2012) (H 5k,
C/N Lt2Ay 30 IS, [ 2538 4 9 vh A HLSTRT R Bl 2 75 &



248 Rk TS Chttp://www.tcsae.org)

2016 4F

BUIRKD BRAEMEE SR, SIS ThRmE sk, o] LU
A BUIL ISR P o R IR 28 B 0 5 D A S 7

75%~85% ), W15 & AKEMLT 25%, FFafapue
FHEPRAE o

R2 REBESHAYNAISE

Table 2 Nutrition content of solid state after fermentation

HHLT BRI pH {i
IR Organic matter/% Total primary nutrient/% pH value

Moisture v C/N=20 C/N=30 v C/N=20 C/N=30 . C/N=20 C/N=30

comenvve M n o mmem (M o o B B
Sample(dry) Sample(dry) Sample(dry)  Sample(dry) Sample Sample

1 68.56 68.13 5.84 4.44 6.59 6.04

5 =45 52.73 62.94 =5.0 5.90 443 55~8.5 6.72 5.82

10 54.82 69.20 5.88 4.89 6.69 5.56

e RS AR A ISR E AN ATARAE- CHLIEEL) (NY525-2012).

Note: Agricultural Industry Standard of the People's Republic of China - Organic fertilizer (NY525-2012).
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Effects of C/N and solid content of raw materials on electricity generation

of cattle manure fermentation

Wang Chengxian'?, Shen Jianguo!, Zhang Xiaomei!, Pan Yueging!, Lin Tong®,
Zhang Yizhen?, Xin Yanjun**
. Qingdao Engineering Research Center for Rural Environment, College of Resources and Environment, Qingdao Agricultural University,
(1. Qingdao E R h C for Rural E Coll f R d E Qingdao A Itural U
Qingdao 266109, China; 2. School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201400, China)

Abstract: In recent years, there are many methods to deal with the cattle manure in China. Those methods include the
gathering of biogas with the fermentation technology, producing organic fertilizer with composting technology, and building
ecosystems between livestock breeding and plant resources. Although these technologies have been industrialized, methane
produced by these technology, needs to be transformed into electrical energy again in use. If organic matter could be
transformed into electrical energy directly, the utilization efficiency of solid agricultural resources could be significantly
improved, and then enormous economic and social benefits would be produced. Nowadays, the studies of microbial fuel cell
(MFC) have gained the concern of many researchers for a long time. In order to reduce the pollution of agricultural solid waste
and promote the development of agricultural modernization, an electricity production device with double chambers based on
MFC was built and investigated to generate electricity from cow dung and wheat straw. Two ratios of carbon-nitrogen (C/N)
(20 and 30) and 3 levels of solid content (1%, 5% and 10%) were selected respectively to study their impacts on the electricity
generation efficiency. The variations of many factors were monitored during this process, including voltage, current, power
density, volatile fatty acid (VFA) concentration and pH value. The process of electricity production was finished when the
voltage reduced to a very low level that was similar to the initial voltage. The results showed that when the solid content was
1%, the electricity generation performance was better than others. When the C/N was 20, the highest voltage, current and
power density were 0.57 V, 1.12 mA and 464 mW/m?, respectively. When the C/N was 30, the highest voltage, current and
power density were 0.80 V, 0.76 mA and 422 mW/m? respectively. After the fermentation, VFA concentration and pH value
changed obviously under different C/N and solid content. When the C/N was 20, and the solid content was 1%, 5% and 10%,
respectively, compared with the initial value, the VFA concentration was increased by 270%, 255% and 313%, respectively,
and the pH value was reduced by 0.45, 1.11 and 0.92, respectively; when the C/N was 30, and the solid content was 1%, 5%
and 10%, respectively, compared with the initial value, the VFA concentration was increased by 281%, 243% and 395%,
respectively, and the pH value was reduced by 0.88, 0.90 and 1.13, respectively. Additionally, the organic matter, total nutrient
content and pH value in the solid-state remainder after fermentation met the standards for organic fertilizers of agricultural
industry standard (NY525-2012). Therefore, the remainders in solid state after fermentation could be used as organic fertilizers
or raw materials of organic fertilizers.

Keywords: manures; voltage; fermentation; electricity generation; C/N; solid content; power density
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