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Experimental Study on Biogas Production Potential of Longan Shell Fermentation

ZHENG Zhan-yao YIN Fang ZHANG Wu-di et al ( School of Energy and Environmental Sciences Yunnan Normal University Kunming
Yunnan 650500 )

Abstract  Objective To explore the biogas potential of anaerobic digestion of longan shell. Method Using the longan shell as raw material a
batch biogas fermentation experiment was carried out at middle temperature (30+1) °C. The total solid content ( TS) concentration of fermenta—
tion broth was set to 6%. Result The results showed that the running time of biogas fermentation test was 31 days the gas production potential
was 265 mL/g(TS) and 287 mL/g( VS) and the hydraulic retention time ( HRT) of the actual biogas project was 15 days.Compared with other
raw materials longan shell was the ideal raw material for biogas fermentation. Conclusion This study can provide reference for solving the re—
source and environment problems of longan shell and also provide theoretical basis for the research of longan shell in anaerobic fermentation.
Key words Longan shell; Biogas production potential; Biogas characteristic; Hydraulic retention time

DOI:10.13989/j.cnki.0517-6611.2018.33.051

o

“ 1
” - “ ” 11
. 1.1.1 .
. 120 ¢ (TS)  89.71% (VS)  92.17%.
20% . 1.1.2 .
’ 24t TS  10.66%-VS  63.49% pH 17.0.
. 113 .
¢ 500 mL .500 mL .
500 mL .
o ’ 1 .

51.84% 7 11% ® A D

Note: A.Temperature controller; B. Flume; C.Gas collector; D. Mete—
(51366015) ; . ) . ) L s
(2015ZB001 2015ZB00S) ; ring bottle; E. Fermentation bottle; F.Tee ( ignition port) ; G.
. ‘ Marking
(1993—) : 1
% .

°

Fig.1 Experimental equipment

2018-07-03



162

2018
1.2 W, (8-
1.2.1 o 2 cm
1.2.2 o 1 3
1 2 3 TS 0
6% ( ZX-WK3) ( GC-6890A)
(30+1) C, 120.00 mL °
12.49 ¢ 400 mL. 120.00 mL 2
400 mL, 2.1 TS.VS pH
3d o TS.VS pH 1. 1
1.2.3 - pH pH 6.4~8.0 TS VS
pH pH.
TS VS ’ - TS . TS VS
( 105+2) C 24.08%+16.35% TS VS 3.90%
° o 5.15% TS VS
TS( %) = —x100
o ° TS VS
W, (g): W, TS .VS
(g - N o pH
VS TS ( 550+20) C pH (pH6
o 5~7.5) . pH
° pH
-w H B
VS( %) = %100 P
0 o
1 TS.VS  pH
Table 1 The TS VS and pH of fermentation liquid bofore and after the fermentation
. . TS VS
G Bofore and after ’gb \(;5 pH Degradation rate Degradation
roup the fermentation ¢ ¢ of TS// % rate of VS // %
Experimental group 4.36 74.32 7.0 24.08 16.35
3.31 62.17 7.2
Control group 2.77 64.25 7.0 3.90 5.15
2.66 60.94 7.2
2.2 o
2.2.1 o 400
2 g 300 f
) by ";‘9)
;‘E@ 200} _A f \--\
wi " \
. B 100} Ll
31d 1 150 mL. 2 N\l.
f N.I n
0 5 10 15 20 25 30 35
CO, . 1~6 KB RH The number of fermenting days Il d
6 2
358 mL. 7 Fig 2 Net gas production curve
o 7~9 2.2.2 . 3
9 2 248 mL, 9
10~31d 32d

54.74% o



46 33 163

N 3500

._._.(.I—l—i—ll-‘l—llll

o
2 500} -

SN
A

Ritp
Cumulative gas production /l mL

21 40% ! sook

—a—iXZe4R Test group

601 500 F=-206. T1+292. 88X~ 6. 52X +0. 021
Z 5 e ¥
8 =500 . : : :
40 0 8 16 2 32
o S
ém %* 0 K B#EREL The number of fermenting days I d
N =] |
&S 20 l\'\ 4
Q
§ Fig.4 The fitting equation of accumulative gas yield curves
o 10
= 15 d.
0 S 10 15 20 25 30 3% 2 3.4 15 d
A B#R 4% The number of fermenting days Il d 80% 15 d
3 50% 15 d.
Fig.3 Variation curve of methane content in biogas 2.3 TS.VS
2.2.3 ° 3d 3304 mL TS
2. 2 265 mL/g VS 287 mL/g 0.2 mL/go
3d 502 mL, 1~12
2 509 mL 75. 3 o
94% . 13~20 3
24.06% - 21~31 Table 3 Biogas potential of different raw materials
2.27% .
TS
F TS potential
erme— .
Fermented . for biogas .
No. . ntation ; Multiple .
raw material . production Reference
2 time //d ml/ e
o t=l
2 1 31 264
Table 2 Cumulative gas production statistics 2 32 266 0.99 13
3 36 359 0.74 14
Fermentation Cumulative gas Percentage of total 4 44 305 0.87 15
time // d production // mL gas production // % 5 30 115 2.30 16
3 502 15.19 6 23 175 1.51 17
6 1277 38.65 7 29 208 1.27 18
9 1933 58.50 8 36 161 1.64 19
12 2509 75.94 9 40 276 0.96 20
15 2 827 85.56
18 3109 94.10 3
21 3229 97.73
TS
24 3264 98.79
27 3284 99.39 TS °
30 3299 99.85 TS ( 266 mL/g
31 3304 100 359 mL/g 305 mL/g) (
115 mL/g 175 mL/g 208 mlL/g
.. 161 mL/g) (276 mL/g) (266 mL/
Origin
TS o
4, &
4 . N

DY =-206.71+
292.88X-6.52X>+0.02X° 0.994 2 .



164 2018
TS 1 I 2006 18
(4) :17-20.
° 2 D . 2006.
4 . 3 I 2004 32
(1):93-94.
4 . J.
Table 4 The relationship between the peak time of gas production 2016( 5) : 59-64.
and crude cellulose content and moisture content in raw ma— 5 .
. J. 2011 30( 10) : 61-63.
terials
6 . J.
2017(34) : 171-172.
: 7 .
Moisture .
No. Fermﬂnle.d Crude content Peak time Reference ], 2010 25(2) : 110-112.
raw material  cellulose of gas prod—
content // % % uction // d 8 ' D
2008.
1 11.0 10.29 6.9 8 9 ]
2 28.0 85.12 3 21 2017 35(5) 1 20-24.
3 24.8 85.98 3 22 10 M .
4 30.6 80.74 6 12 2003.
5 38.7 83.58 7 13 1 2o 3) 20 I 21
6 31.7 63.13 9.12 23 " 9(3) :20-23.
7 65.7 8.06 117 24 J. 2013 41(33) : 12984-12986 13041.
8 34.0 8.26 15 25 13
9 65.0 7.50 21 15 C //2011
S ) 2011: 82-84.
3 14 .
J. 2014 2(5) : 358-363.
(1) (30+1) C s b
31 2017.
16 D .
31d 1 6 2012,
o 17 . D .
2011.
(2) 265 mL/g( TS) 287 mL/g( VS) . 18 I
3 TS 2005 25( 6) : 28-30.
TS 19 . J.
2006( 2) : 57-58.
° 20 .
o J. 2014 2(4) : 264-269.
21 . 2013
(3) 15d 15d (3):20-21.
80% 2 J. 2005(5) : 53.
23
° J. 2017 36( 9) : 37-41.
15 d. 24 .
(4) Origin J. 2007 33(2):97-101.
25 . J.
Y'=-206.71+292.88X - 2016 35(5) : 1366-1376.
6.52X°+0.02X° 0.994 2
S S S UV SV S S
( 152 ) 2012 40( 35) : 17298-17300.
17 ) I “ 2013 ‘ v
2011 36( 10) : 203-207. » ’
1 ANG DY ZHAO Y JIAO Y D et al.Antioxidative and h ot -
8 WANG oY ] / (0] el‘al ntlo?ﬂ‘datne an epa?opmtectlve 7. 2000 25(S1) : 153-158.
effects of the polysaccharides from Zizyphus jujube cv.Shaanbeitanzao J . u ]
o Carbohydrate polymers 2012 83( 4) : 1453-1459. b 2006( 5): 7276 ’
’ 2014 ’ 25 . J.
20 ’ ] 2003 24 2012 40( 25) : 12639-12661 12675.
(4):161-163 ’ : : 26 GUO CJ YANG JJ WEI J Y et al.Antioxidant activities of peel pulp
21 ' - J and seed fractions of common fruits as determined by FRAP assay J .

Nutrition research 2003 23( 12) : 1719-1726.



