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Influencing Factors of Propionic Acid Content in the Process of High-Concentration Hydrolysis and
Acidogenesis of Cow Manure
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Abstract:High -concentration anaerobic fermentation of cow manure was investigated using an anaerobic batch reactors under laboratory
conditions at 20 °C. The content of propionic acid was used as response function, and three factors, temperature, the liquor concentration and
retention time, were selected as input variables in the process of hydrolysis and acidogenesis of cow manure using a central composite rotation
orthogonal experimental design. The temperature, liquor concentration and retention time were 25~35 °C, 6%~10% and 2~12 d respectively.
In the two-time nonlinear model, the principal and secondary order of every parameter was analyzed with single-parameter method. The op—
timal experimental extent of every parameter was determined through frequency analysis. The results showed that the content of propionic
acid was greatly influenced by retention time, the temperature was second to it, and the liquor concentration was the least. The content of pro—
pionic acid in volatile acid was more than 23% at 30~33 °C, the liquor concentration 8%~10% and the retention time 10~12 d, while, it was
less than 19% at 25~31 °C, the liquor concentration 7%~9% and the retention time 2~8 d.
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Figure 1 Hydrolysis and acidogenesis system
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Table 1 Experimental variables & levels

K X(RIE)C Xo(RRRWKIE)%  Xa(f ¥ i])/d
RS (+1.682) 35 10 12
AP (+1) 33 9.19 10
FKF (O 30 8
TR D 27 6.81
TRESH (-1.682) 25 6

VER MG TR S i 2 AERE N, fh i) 3 500 mg -
Lt 349n%) 13 000 mg- L, B LAl FI7E A AL 7
HhE VT RHIR 2 K AR FR AL B B .
1.3 MK B RFTE

TS VS SR ML T 3L %, BHE 1) pH {E B
H19224 (E4ECFR TN . #5& Mlg DR (VFA)
1 LEHE(E GC-6890 T AH (A i (S . A (i 4%
. 3% 45 HP-INNowax(0.25 umx0.25 mmx30 m)£7
PEBEH: ; 1L 60 CLRFRF 2 min, ZR5 LA 5 C-min-t
FI 2 85 °C, FELL 15 °C-mint F+Z 130 °C; #FkE LR
4 220 °C, AR 2GR 43I EE R 20:1 AR

2 HBRE5SH

21 RBEWEI 50

SR =R ZE R [H IE 52 ek 4l Al g s AR IR
SARBESRAT, RHREE | RHR MR B2 R4S B I 18] 23531
“a7, " PR RER 1 R R K A AN ]
KRG 23 Hikss, R EHREL FRARE15
SRR XK AR AL IR 5 R0 (4 [B1H 5 R F
=-25.55 +3.054; +0.541, ~1.262 ~0.034x . ~0.12x, +

0.02:1,4,+0.132,40.15.2,4,-0.02x,

B Ty R 7 2250 B al i, TR A R4 (F
<Foos) I HIFHEE(F> Fo) o
2.2 BEERSH
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2.2.1 IR BTN R & i B2

PRI P (R A5 BR T 43S [ e A -1
“O7 “H17 ZANAIE AR G R A SEBREL LR 1),
AT DA SRR X P R B 1 Y PR DR A8 7R % 2 1T (an
K 2),
(x4~ 1, ~1)ss5=F(0,6.81,4) 5 =—17.12+2.313%,~0.034x,

£(x0,0,0)s555 =F(%0,8,7) 45 =—14.31+2.23%,-0.034X.
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Figure 2 Effect of temperature on the content of propionic acid
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Figure 3 Effect of liquor concentration on the content

of propionic acid
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Figure 4 Effect of retention time on the content of propionic acid
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i x1 GEJED Xa(R %) xa( 157 B8 I [E])
HiEA % HIE) % HiEA %
-1.6818 1 7.69 2 1538 0 0
-0.8409 2 15.38 0 0 0 0
0 3 23.08 0 0 1 7.69
0.8409 3 23.08 3 23.08 4 30.77
1.6818 4 30.77 8 61.54 8 61.54
L et 13 13 13
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Table 3 Frequency analysis of y<19% (with 95%
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