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Anaerobic Co-digestion of Corn Stak and V emn ican post

CHEN Guangyn, ZHENG Zheng ZOU X ngxing FANG Catxiag LUO Yan

( State Key Laboratory of Polluton Contio]l and Resource Reusg School of the Environment Nanjing Unwersity N anjing 210093,
Ch ina)

Abstract The characteristics of com stak digested abne at different total sold (TS) bading rates and co-d igestbn of various
proportions of corn stak and vem icompostw ere investigated by batchm odelat35C £1C. The organi bad ng mtes (OLRs) stud ied
were in the range of 1. 2% —6. 0% TS and ncreasing poportbns of vem ican post from 20% to 80% TS A maximun methane yel of
com stalk d gested abnewas 217. 60 mL /g obtamned at he TS loadng rate of 4 & . However when the TS bading rate was6. 0%,
the anaewbic systan was acdified and the lovest pH valie was 5. 10 obtaned on day 4 and the b bgas productivity decreased
Furthemorg co-d igestion of vem icompost and com stak n varying poportbonsw ere investigated at constant of 6. % TS Co-d geston
w ih vem icompost mproved the bbdegradability of corn stak and the methane yield was i pwoved by 4 42% —58. 61%, and led to
higher pH values higher volatike fatty acds ( VFAs) concentratbn and bwer akalnity content compared with com stak digested
alone The maximum biogas yield and m ethane yield 0f410. 30 mL./ g and 259. 35 mL /g were obtaned 0r4® vem icompost and 6F
com stalk respectvely Canparedwith com stak digested alone co-d igested with vem icom post ddn’ t affectm ethane content and the
fem entatbn type but pranoted the destucton of ciystalline of cellibse and the highest destuction rate was 29. 38 br 40
vemicanpost and 60% com stak Thewrfore adding vemicanpost was benefichl br the decanposition and increasing the
b btransbm aton rate of com stalk

Key words corn stak vem tanpost omgani load ng ratg anaewb ic co-digestion
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Table 1 Basic properties of rav materials or anaerobic digestion M
C H 0 N TS vsh C/N pH
9. 34 4.93 39. 32 1.32 30. 77 89. 05 29. 97 7. 46
18. 32 2.50 16. 74 1.55 43.93 36. 57 11. 86 8. (2
31. 60 4. 16 14. 67 3.18 3.32 64. 80 9. % 7. 14
1) VS volatile so Id
1 000 mL R s
) D) TS I - Iam
' C.1= 002
( total solid) , . , Too
2mn , , C.1 s Lo 20= 22° (002)
35.0C *1.0C , 3 Lan )
2 N N , 29 180 [ 17] ]
. 2 ,
TS ., TS 2
> > 2.1
, TS 1. % 2. %% 1 TS
3.6 4.8% 6.0 . 6. 0
2
Table 2 Experinental sstup ’ » TS
S S S .20 2400 3.600 4.8
: P /g Ig lg g 6 6 7 3d ( TS ,
G100 10:0- 6 800 48 0 400 ) 20.52 20.57 21.49 26. 09
€80 80 20 6 800 38. 4 9.6 400
€60 60 40 6 800 28. 8 19.2 40 mL/g - TS 6. 0
€40 40 60 6 800 19. 4 28.6 400 30
€20 2080 6 800 9.6 384 400 . ;'ig:f;
co a 100 6 800 0 48 400 B e 3.60%
- ——— 4.80%
Ay 20~ —%— 6.00%
NaCl , &
( ) 8 o]
; lH FH H
(METER 6219); 4C 12000 r* min ' = 10-
20mn |, 0. 45 Bm sk
(GC2014 ); N >
L1el, % 5 10 15 20 25 30 35 40 45
’ i/
, s 100
X (XTRA, ARL ). 1

Fig 1 Daily biogas yield during anaewbic digestion of

com stak at different TS loading rates
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3d . 8d 600 pH  337.62mL/g TS 6. 00%
6.5Q 10 d 18 d 4. & ,
" 23.42 mL/g s 65. 00%
) 3. R
, TS , TS 4. 80%
, TS 4.80% ,
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Table 3 Gas data of com stak anaewbic digested abne and co-digested w ith vem icompost
TS Mo
1.2 2.4 3.6 4.8 6.0
/mLe g ! 172.62 261. 85 299. 73 337. 62 335. 83
/mLe g ! 115.36 167. 82 193. 51 217. €0 217. 89
Mo 66. 83 4. 09 64. 56 64. 45 64. 8
Mo 20 40 60 80 100
/mLe g ! 289.43 359. 90 410. 30 356. 03 335. 83
/mLe g ! 182.98 234. 29 259. 35 227. 2 217. 89
o 63.22 65. 10 63. 21 63. 82 64. 8
( ) Mo 58.61 39. 61 34. 02 4.4 0
1) )
2.2 H 650 10d
2.2.1 18 d . 23.42mlL/g
1d 40 TS
mL , o C n . ,
2 3
, TS
50 ’
2.3, TS s
40 410.30mL/g 63. 21%.
W , o ~
g 67
) o ,
,Hlli 20 s
- , 4.4% ~
1 58.61%,
%950 15 20 25 30 35 40 45 ’ ’
i ¥/d 5
2.2.2 pH
2
3
Fig 2 Changes of daily bibgas production Pi_l
during anaerobic digestion ’
[16]
2 , C100 )
, , C80 €60 (volatile fatty acds VFAs) CO,
C40 €20 5 43 3d : ( 80% , 20% ) .
30.31 35.31 40.21 47.81 mL/g pH ,
Raghila '
- G100 3d , 8d , 6.00% VFA s VFAs
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Fig 3 Changes of akalinily and pH valie during anaewbic digeston
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Fig 4 Changesofacetale propbnate butyrate and total volatile faty acids during anaerbic digestion
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