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Effect of Gas Guide Measurement and Leachate-recirculation
on Gas Production from Dry Fermentation

Du Jingl Zhu Dewen? Qian Yuting1 Chen Yongsheng2 Chen Guangyinl Chang Zhizhou'
(1. Jiangsu Agriculiural Waste Treatment and Recycle Engineering Research Center, Nanjing 210014, China
2. Nanjing Research Institute of Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract: In order to obtain the engineering control measures helpful to improve the dry fermentation
efficiency, taking fresh cow dung and rice straws as raw materials, the effect of gas guide measurement
and leachate-recirculation on gas production from dry fermentation was analyzed under the conditions of
room temperature ( ambient temperature of 22 ~ 36°C ) and the total solid concentration of 16% . The
results indicated that biogas efficiency was improved through regulation measures including laying vertical
and horizontal vent-tubes. The average volume of biogas yield was up to 0. 36 m*/(m’-d) (the gas yield
with raw materials was 155 m’/t of total solid) , higher than the comparison garage(0.28 m’/(m’-d),
the gas yield with raw materials was 120 m’/t of TS) in the whole fermentation cycle(86 d). From the
effect of leached with fermentation materials, it was concluded that the garage by returning spray digestive
liquid every day was more effective. Furthermore, the equal flow distribution with spray device, matching
of the pump selection and layout of return pipe should be in-depth researched.

Key words: Biogas Dry fermentation Air guide measure Leachate spray mode Engineering control

Garage-type

a|= T~ o WU A 3 2 XM Tl B e 8 O TR 2T 46
a W B TR ALIE T R T R EE

20 4D 80 AFAQ, S AR 22 SPEFEK O RENKRMBA TR ABEAMEERBRZ —,
FRAEHE L 1SR 05 A e B50R Ak B8 35 1 3 T o T HASTE B P s TREAR RS A, B A

WekS H O : 2013 —05—04  {&[8] H 15 : 2013 —07 — 02

* VLI 8 BHE 32423 %1% B B ( BE2012775 . BE2010353)

EZ B AL, BhFRIFSE A, 32 B Rl [ R 1 5 W DR AL H AR BT, E-mail ; dj1982111@ 126. com
BIRAESE: RSN OFE 5, AR BRI 559 % IR AL B R W5, E-mail : czhizhou@ hotmail. com



144 & Ak HLOM 4R

20134

JEH L g R AT 6T AR AR R AT O 32 R
BE, TR A R (TS) 8, #5 ok R
T 125, AL 00 TNt 7K, (B & T 58 52 5 307 A R
ST, 77 A H AT RER 2 TE A LR A TR T
A 3 [B) AL T SR FH T e L2, AT DL e Bk
MR

PR T 20 2t 90 45X, IT I #E 47 1] 8k iR
TR AR B Tl e #5 it & . 2002 4, 7
[ BIOFERM /5 ] \BEKON & B &8 | K A= 7 () 4 1%
BT AL IRE 7. HAT, B & 4E - F
A 3 AR5 T 7 3 DR AR T R T 2 ) SR A R RR ) 3R
F5.7 x 107 v, #8 3 1 ¥k T 20 %8 B 0 8 Ab B Ak
4.8 x107 1, 2001 ~2005 4E A FrERB KB R %
W, Tk AL BRRE ) B LY 41% i 2006 ~
2010 AERET A TRP T RIS 71% 0 20 fit2d
80 AEACAS , E XA TIE K BB R AT T K o
FEO R BRI, T R AR R BB LA K R S
il 45 e BE AR, DF X AR AR A R R G A
AR S TE LA & IR R T3 o 58 ) 5
A BT 5 K 22 4R P T R Ak B 7
O HANE T S PR R B 5T, T s
TR Y A A A it B 5 DL ARG AR SR SR M TR 4
PER T R B E RV 6l U B IR
[ e S A s e 7 18 T, B 9 R L AR A
18 AR 4 e it < — T S g AR DL e 1) 9 b
VR RT3 o R g 3K A R AE TR AR AT R IR
BRI 5 59— 5 T8 B T Y R e S A R ) R
SEEVOT R SRE I TR B L LA AR
(RS, AT Sk 7 918 TR 38 A7 H8 A5 AH B Y TR 8 4%
ZH

1 #HEFE

L1 REFER

K RE RS AT A 95048 7 AT IR A 3, SRS AT
LSS (K 10 ~20 em) % o K AEFE AT
Y B [E AR & & (Total solid, TS) 2k 90. 49% ( Jii & 4%
B, NIRRT R F & (Volatile solid, VS) Jy
78.27% (i o, T IR, BR Ay 54.05, G i
A= FEM A VLR AR AT AR AR 37 B S R 3 2R 37, TS
S 14.87% , VS g 11.35% /A ey 30. 18, 4 Fl
15 A AR Y CSTR SN i (& % Ji A by 4 25 AN
A 2€) v R T E W, T IR TS g 3.78% , VS Ol
2.35% , fk 2 75 % & ( Chemical oxygen demand,
COD)2 004 mg/L,pH {H 7. 17,
1.2 {ERE

TR0 SR FH BT 8 S TOUE 2 e 5 R I 2 (ol

AN P A HUBR AT TS i 15 V195 8 ARk Bk 27 B
CIR BT 5, B R R R T A T2 5 4008
BRI B 25 45, B AE T 38 i T a2k R 7 (0
R0 2 I 3R T T 3 7 AR R AN R A R T
BE A R RERBLTS m 3 2 AN, AR
150 m*, b - 2UH TR 225 4, TOU3HR 5 A 400 28 O WA A 3%
HAE A o X M A R TR R AT R A HLIE T
P, 6 e S T S A R R 1.2 B .

BT PRI A T R B
Fig. 1  Flexible roof membranes of garage-type

dry anaerobic digester

B2 e A R
Fig.2 Layout inside of garage-type dry anaerobic digester
LS SAE 20 FIRBORE 3. VA0S IR KO A E
1.3 K&t
REAAK T 2012 45 F 21 HE8 15 H kA7,
KR 86 do IR BT 2 AL, o i R
SR I A BE AR 1 FRoR . BRI S
A PP 45 KA (W IKAE AL, @50 mm) , G UE
AT FLALHE (L4210 mm , Z\ [ [A] B 100 mm , 4 [7] B
A AR DY 55 0 Ak 45 3T — A L) , 3 i) B U KO
A A 8 B2 0 25 200 mm ( RPD 28 PN 22 266 7 "8 O 8 P I
Hu TR 100 mm 4b ) , A 18] S R EE D 1 000 mm,
FOATAUAL 3107 5015 o o) O 2R A, 4 2 742 N ) )
AR B TE 1 m, J5CE 8 ~ 12 MR S (T
] U W AU T T e RS AT, By 1k 5 2SRt
A ol i B E AL ) 5 a5 A R X B Y T g 2
LA W A, BT SR F P A B 5
(B2 @40 mm ) , BEPEFLFLAE D8 mm , B> W ik 45 8
T Bt S AN Mk fL (g FL7E B b B # 2 23dil)
79 0°.180°,225°,270° 315°) , A48 2 > Wi bk 4 A AT



b 2

FhA 45 AU A 505 DR T O 2O T R I 7 R AR R R 145

] 4 BE S O 200 mm, 1 HR X8 1] O 5 AU K
[m] 9 8 T2 OOk [ 22 ]

F1 KEigt

Tab.1 Experimental design
ES a8 g Xif 1 P
Py T N 43 2 2R JE 9 43 T2 2 R
P Y S Y ELE | &
S 10 d Py 4K B,
B IR ] 3 77 5K LS NEIR
T R R TR B "
B IR ] A A7 BB IR 1 60% 227

2036 0 R 42 7K AR, 7K R R 2 R A R
FEHL(SFSCT20 # Y75 1E B4 H) #4883+ HHE WA
JE PN, £ P4 40 ~ 50 em BB B S A 2R AR Y
b, P G T PR N O S AR 5T Ak SR RS AT
TR 2= 38, AN A 52, Bkl 52 5 R A U R
M, % B R TR AT o i A 4 VA TR YT R Y R
EIKEA T5% I B 0 5 B 2 Wik A Rt 5t 43 T
IKER G EHEIX S d 5 AR O Y R
KAy 84% (RN IEDEL TS g 16% ) , B o 21 e %8
RIS, SR 5 R BB 1T 7 R AT T IR 4%

REERIIACLL 15 d3f) [AlRE 1 d SR 1T RS AE
Al T AE B 4R AR S8 e S R SR B R VRE A, UG S A
5 AR 1 UARHE it FNE BRVRORE iy, SR R
FERABBE, MBI REG T AC T RER
R 38 s A7 (] 52 56 % 3 AT o

KEETEEE JG A 2 NI A B R ERE Y
10 kg (i 2k 77 AR, 2R A 407 0 ~ 50 em,
150 ~200 cm, B2 6 4> i), BORE SR B &L 3 o
N R TR SR LR TEIR A , R DY v 6 O
F 1 kg, 4 5255 5 HEAT VS M

Wb 8m ,[p
r r T
g B k|
o1 o3 ~ o5
£
o
o2 o4 - o6
g B g
4 L N
%lm 4" 3m ,‘\’ 3m**~1m‘*

B3 TR EURE R R PR [ o IRORE A0)
Fig.3 Diagram of sampling point with residue
1.4 SWAE

TS 19 % K F 105°C T4 24 h, 22 5 20 7€ 5
VS [l 5E R 550°C Kk 4 h, 22 VLI 5E 3 T ALK
i pH fER ARG % pH 3t (& @ PHS —3C) Il & ; 1k
pE AR M A 7 AL 22 7 S (Soluble chemical
oxygen demand, SCOD) iy Jll £ Z R GB1194—89
(COD M & H 4% BB 12 ) 5 45 A MEAT HLIR (Volatile fat
acid, VFA) % 4173 73 #r % il 8 At GC — 2014 M {4

A 52 , {8 ] Stabilwax — DA 30 m x 0. 53 mm x
0.25 wm B E 4045 k5, FID K60 2% , 46 1) 2% 06 5
240°C , HERE AR E D 150°C R 43, Ml 14 &
BE MR NR TR R 5 TIRMR IR, HA
Y40 4 SR B GC — 9890A I A A {5 3% {X , TDX —
02B %A 4 (P4 mm x 0.5 m) , DL H, WEA, A
it A 30 mL/min, TCD K % , A i 100°C 46 2%
W 120°C , JERERE 0.5 mL, A5 a0 5 8 A0KE S o
fy CH, F1 CO, 5 HE

2 HREHH

2.1 MTEABFSHENZN
A 4 w0 A 6 BRI H R R R AR
AL, Y i s A Al R H AR 2 A
WEAE, 43 0 R 5 6 RAIER 25 R AEA, B i W (H N
53.39m’ AP EAE 0.7l m’/(m’ - d), %
HEPE DU JC ] S 0 (i iy B, A e B P H O R
PP AR, A RE 5 A HE VX T4 B ) IOR A OC, AHETIX
S5 B B T, R B ) R R A W K A T
%, ELR & A O, i 36 SO 2 L T R B A R
THRZE . NRE A&, a5 A B RS
o0 155 m’ /v, IR ZE 29.17% (120 m’/t) | 4
DB, #E A e e B 0O 00 P A R AR R
0.36 m*/(m’-d) B 5. & FXREE(0.28 m*/(m’-d)),
WY TE b} Bty A5 TR PR 45 45 it A [R] 25 1
T 3 A R T e VR [ S AR GV R 1T 9 AR
A B T4 =R G YR T R R I AU
—m— X A R
—A— R B

—o— iR H =S &
ﬁkﬁ%ﬁ%ﬁﬁ%%‘w

‘1‘2‘1‘8 ‘2‘4‘ 3‘0‘3‘6‘4‘2 ‘4?‘3 ‘5‘4‘ 6‘0‘6‘6‘7‘2‘7‘8l 84
KR IAl/d
B4 RESREE R H PR R R 2
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Fig.5 Changes in composition of biogas from

garage-type dry anaerobic digestion
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