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Fig, 1 Effect of TS concentration and C:N ratio on biogas fermentation with different

proportion of pig dung and corn stack

A, pEREMEE TS=5Y%
B, pEgwmE TS=10%
B1, 3. 5, 6,

T PREKY WIS TR

The “rate of gas production” in fig, 1,3,5,%,7 indicated average of gas produc-

tion within 10 days
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Fig. 2 Changes in the methane content the biogas fermentation with different
proportion of pig dung and corn stock

EHAE 1 Legend as in fig, 1
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Table 1 Some parameters of biogas fermentation with pig dung and corn stock
in different C:N ratio sand TS%

EHEE | | L BEHE EHHPERR FRERE HEERAEs0%
Fewm | % & K Total gas production| Average rate of gas | Gas yield of TS PP B (R
TS (%) C:N production Time required for
Ratio (ml) (V/V.day) (ml/g) reaching 5093
methane content
0 | 100 | 50 | 100 50 wo | T
in biogas
(X, Day) (day)
{ -
11:1 4900 5185 ;. 0,20 0,10 196 208 11
16:1 6660 1240 | 0.27 0.15 266 260 11
5 24:1 8305 8655 0.31 0,17 332 346 11
38:1 8180 10220 0,33 0,20 328 409 25
71:1 4540 9820 | 4,18 0,20 : 132 3493 39
11:1 8215 8700 0,33 0,17 144 174 11
16:1 11440 13050 0,46 0,26 229 261 18
24:1 9315 16280 ' 0,37 0,33 186 326 32
10 i 1
38:1 3355 17105 - 0.13 0,36 67.1 342 46
71:1 1480 1500 0.06 0.03 29,6 30 FEIOXAFET
Fifty per cent of
methane has not
produced in
biogas within 1900
days
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Fig, 3 Effect of some nitrogen-containg
substaces on biogas fermentation
with pig dung and corn steck in
higher C:N ratio
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Fig, 4 Changes in methane content after regulating C:N ratio of pig dung and corn stock
B FE 2 Legend as in fig, 3
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STUDY ON BIOGAS FERMENTATION WITH PIG DUNG
AND CORN STOCK AS RAW MATERIAL

Cheng Guangsheng Yue Huaai Ma Kesen Chen Yu Wang Dasi
(Institute of Microbiology, Acedemic Sinica, Beijing)

The effect of total solid conicentration(TS) on biogas fermentation was
examined when different proportion of pig dung and corn stock in various
C:N ratio, 11:1, 16:1,24:1,38:1 and 71:1 were used as raw material, The
results has shown: (1) The fermentation with 5% TS was started quicker
than that with 10% TS,‘in the case of 109 ones with higher C:!N ratio
the fermen tations were initigted quite solw, and no longer started as the
C:N ratio was up to 71:1; (2) Once the fermentation wag started, the
average of gas production per day in 10% TS would be much higher; how-
ever,(3 ) Within 100 day’s observation, raw material in 5§ % TS ferme~
ntation was digested more quickly and completely so the rate of gas yield
was higher; (4) The pH value in § % TS rised again more guickly, while
in 10% TS with higher C:N ratio the pH value was falled down and no
phenomenon of rasing back within 100 days,

In order to get maximum gas yield, proper C:N ratio is a very impo-

© PERFRMEDHRAATIKSHEST http://journals. im. ac. cn



1 BT, HEEXUBRSABORNL. 53

rtant patameter, so various synthetic nitrogen fertilizers, were used to
adjust the C:N ratio in 10% TS to the same lewvel, 13:1, and the effect
on the initiation was observed, Fresh urine, urea and NH,HCO, were
among the best, to stimulate the initiation to he earlier; (NH,),HPO,
seemed most likely no effect; (NH,),SO, stimulated its starting but the
fermentation ceased gquickly after starting, If only corn stock (without pig
dung) was used in 10% TS and only urea was used to make its C:N ratio
1o be 13:1 after a bit longer lag phase, the fermentation started and went
on normally,

That pH value is another important parameler for the fermentation
was proved by control of the pH with N-free KH,HPO,-NaOH buffer
(pH7,2, 0,2M3, under thig condition, after a 20 days lag period the fer-
mentation with 10% TS in a higher C:N ratio 49:1, proceceded normaly,
Microbial flora can also pose impact on fermentation with 10% TS and
higher C:N ratio, one handred ml of the the fermented broth of 5% TS
corn stock{without pig dung)was removed as its pH value just rised again
and mixed with the fermented broth of 10% TS corn stock in CIN 49:1 as
its pH value fall down to 5,0 and no biogas was produced at all, Ten per-
cent TS was initiated and gone normally five days after mixing the fer-
mented broth with, while the control one~——only same amount of water
was added

gave np response,
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Biogas fermentation; C:N ratio; nitrogen containing fertilizer
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