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Abstract; The effects of substrate concentration on bioproduction of Volatile Fatty Acids (VFAs)
from sewage sludge by a novel multistage countercurrent fermentation process was studied in this
manuscript. Results showed that the concentrations of substrate have significant effects on
bioproduction of VFAs by this process. The concentration and yield of total volatile fatty acids
reached 20 g/L and 0. 20 g/gVS, respectively when VS was 100 g/L. The process was of great
superiority during fermentation of high concentrations of substrate. The results indicated that the
process could reduce the inhibitory effect of the products on the production of volatile fatty acids
during the fermentation when the concentrations of substrate were high.
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Fig. 1 Schematics of the multistage countercurrent
fermentation

HBR—H#EM (%S HI, H2, H) 4+ 31 R
AL B1,B2,B3 AR B FH R A BE. K BE 8 d 5
5 B1,B2,B3 Z# IR &t 3 47 4 [|) 2% 14 60 38 L #R 4
LAnBR e A 5 £ 8 VFA,

Fels U8 B K ¥ 4y B VS=120,40,80,100,
120 g/L,EREAR YR BKEN ZRBEHR K
AERHISRT=BROZMN.,
L4 SWUEHZE
L4.1 #FM#HAE LRFAAFREOEKE VS E
REHBIRBRARARES BT HT 0.
1.4.2 AMATANBGRNZFE AEFTRS
mL KB ,15 000 r/min B.5 15 min, 8 FE K



546 £ &

5 &£ #H H K # R

%28 %

0.2 pm Bt BUEHB 0.5 mL FFAELHE
FLOMAZEE 3 mol/L BEMEM L, BMAFEH
0.835 g/L iy 4-B EJLBIE RN HITSE B
. KA RS A EE GC2010, X H
AOC-20i+s VAR RE, EAEHHS PEG
20 M,30 m X 0.32 mm X 0.50 pm. K4t %E B F
250 'C,FID R 88 @ & 250 'C, RARFAR &
WYL EE 80 C,4RE 2 min, FEFH#E 15 C/
min, A ZE 190 C,& % 1 min,
1.5 FIEHRITEAZ
BHGERREABEBREKYEREETH
LR JLA B4R 24T
@%%ﬂ:myﬁ VS%;@Z\{/?%;T VS & ah,

_ VFAEE
VEA R E = e R VS &

(gVFA/gVSyue)
(2)

ZE R
REL{EAE VS &

LR E= (g ZRR/8VSugen)

3)

VFA $§¢t$=%]vgéb‘—vj:—%i;(gVFA/gVde) @

_L®r&
Zﬁ%k$_wkﬁ VS é(g Z-@/gVSd;m) (5)

FRPYEEBR AR ETRER EEA
WP B M R R LU R VA 5 Z S L R R 7=
B BUE FEER B0 S AT BB A 47 '

H o B R BN 7 IR A O 90 R

—%—20g/L —0—40g/L

247

AHBRARRE (g/L)
v 5 & 8

>

- - 'l 1 'l 1 )

0 4 8 12 1l6 20 24 28
B} &)/
(a)

o

—A—80g/L

ZE ARk E (g/L)
N

THRARESABKRE, 2K 0T

__C[H"]
%%ﬁﬁm@_K,‘—l—[H*]

HF CraB MK (H ] AkR H" %
B Ka & A LRI B 2

2 HR5HR
2.1 RYRERENSEERIERELEBA T

SR EBR M
ARIEHRERHT . ZRERLEREK B

R RS AR 2,

HE2ALEY, YERERTLFHED R
Bk BARA ik R BT E A N A LR K
BERRAE , MR B VS=20.40.80 g/L &Y, % #l
MR B E 9% 6.10.12 g/L, BEERY R R IK
FE B4R 7 A ML R B ok P R 7 48 5, VS =100
g/LE AT RIKIEN 20 /LAY KRR
WERBE 120 g/L 8, T KB4 A LB R
BRI RS KRR, BB T2 F 5 R
VIR RSB R B RIS RIEYE T ¥ 8k
KUETREXSHANE K. KYIR B KE
EHEERTL RO MBS BHHREN.
SREH AR RERERD RS, TEARS
REREENEILE, XA R E KRBTSR Rt
BARBAFANER KA SR ETHEETR
i dop I

—O0—100g/L ——120g/L

14

—
~n
T

—
S
T

o0
T

4|
2t W

0 A 1 'l '} 1 1 J
0 4 8 12 16 20 24 28

B [A)/d
(b)

2 FREWERRESQERTIZRAEBTLENREZHEHR

Fig.2 Effects of substrate concentration on the TVFAs and acetic acid concentration during multistage countercurrent

fermentation
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Fig. 3 Effects of substrate concentration on the distribution patterns of TVFAs during multistage countercurrent fer-

mentation
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Tab. 2 The differences of the TVFAs production and the substrate decomposition between multistage countercurrent fermentation

and conventional anaerobic fermentation

VS(g/L)

g 20 40 80 100 120
BAM™=E/(gTVFAs /gVS fed) 0.325 0.20 0.16 0.20 0.17
ZE ™%/ (g acetic acid /gVS fed) 0.15 0.09 0.08 0.12 0.10
BHE VM E/(gTVFAs/gVS digest) 0. 65 0.39 0. 30 0. 47 0. 40
Z B/ (g acetic acid /gVS digest) 0.3 0.18 0.15 0.28 0.24
ZMES/ Y% 49,2 51 53.3 62.5 60
RDEmE/ % 50 50 54 42 42
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Fig.4 Effects of substrate concentration on the concen-

tration of undissociated TVFAs during multistage
countercurrent fermentation
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