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Effect of Oil Content on Directional Production of OCFA from Hogwash
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Abstract: The odd carbon volatile fatty acids (OCFA) , as intermediate metabolites in anaerobic
digestion, are important carbon sources for the synthesis of polyhydroxyalkanoates ( PHAs) and biological
nutrients removal ( BNR). To increase the proportion of OCFA in the anaerobic fermentation broth of
hogwash waste grease, the effect of oil content in hogwash waste grease on the directional production of
OCFA by anaerobic fermentation was studied. The changes of volatile fatty acid ( VFAs) concentration
and OCFA proportion (OCFA/VFAs) and their effects on dissolved chemical oxygen demand (SCOD) ,
soluble protein and polysaccharides during fermentation were studied with waste fat in hogwash waste
grease as fermentation substrate, slops oil slick and frying waste oil as additives, and excess sludge at the
end of the anaerobic tank as inoculum. The changes of VFAs concentration and OCFA proportion
(OCFA/VFAs) in the case of oil content 0 —20 g/L. were discussed respectively. The results showed that
when the oil content was 10 g/L, the VFAs concentration and the highest proportion of OCFA were
increased, compared with the oil content of 0 g/L, increased by 57.6% and 5.9% respectively. And the
best fermentation conditions were determined by response surface method that fermentation time was 7. 6

days, oil content was 11.2 g/L, and the highest proportion of OCFA was 73.5%.
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Tab. 1 Initial properties of hogwash waste grease and anaerobic
sludge
WOB | EKE | TS/% VS/% pH &
FIYERE | 0.29 99.71 99.59 6.03
KR | 3.03 96.97 99.36 6.14
KA | 6.43 93.57 99.22 6.03
A58 | 98.67 1.33 99.80 6.53
1.2 REEE
RIS E AN 1 s o O i FH 27K i

EI/H:

fH R (ssw - 600 —2s) , H 32y SOV B 1
RS R R B . R A S A
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EIFAPIL, — TR, 55— D T4 4
ARAERS  RAEAE PO B R FF R MRS . KB
HNEE RO IR AL T AT HOEAL B

LEE AR 2.5 3 pl
3L 4.5 B R SR
5 ENER 6.8 (0 BDRL
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Fig.1  Schematic diagram of reactor and fermentation bottle
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VFAs i 2 J7 3%, 388 5o 25 15 SCRik , BE PR b 558 B
FEr I k. Horb, VS TS EE ik, R %
TsE i G250 Yetaykt” | W R - MRk,
SCOD . FARFRHT VL, N7 : BRAK ik, VFAs . A
EREE L O T RE SR R TSR, R R E
14 d, BER B 9:00 BUEE, A 50 mL 4T,

BFLHEC 20 mL #E5L. AE 4 000 r/min &0 10 min
Je, BRI e A AR . H B ENAE R 2, R
T HATRE G R ERIR
1.4 izt

FAESHYGRE . B, AR 50 ¢ K
JE P IFREE 500 mL 258K, I FELAE 2 11 44
51 RARATE S mm LUR . RS, EELS AN AT,
FEAS TP 43 B8 A 500 mL #9192 7 HE A B8 3
1500 mL FEF5R[VS K (1.7 £0.3)% ], &5,
MR T 5 A5 T 4 Y 7K I R KR R i A )
A 0.5.10,15.20 o/L WA AR IR 48 IR
SR, B B RN A4 4 TR A RSB 10
min, J5 5T (35 1) CRBERBE . H&a7E 120
v/min PR BORE 0N 12 b fERE 12 hfRE L, B
FWAPERT L 2.
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Tab.2  Properties of pre-fermentation broth

st/ SCOD/ | EEF WEmTEZE]
1 -1 1 1 H 18 [VS/ %
g+ L )(mg+L)|(mg L) (mg- L) P
0 2 560 357.60 40.53 5.42 | 3.41
5 2 840 352.52 38.07 5.34 |13.53
10 2 900 347.74 30.24 5.25(3.62
15 2 680 342.39 39.17 5.30(3.73
20 2 360 352.41 33.77 5.5113.80
2 BR5HE
2.1 EHMEXNEALITERVFAs iR E K ER RN
2.1.1  EylEX VEAs ¥ FEEFT OCFA 5 FL 52 0m

Bt it B VEAs e FEFT OCFA (5 L1 A2 fb i ]
2 fim . ARER ALY VEAs Ve B AR I & 1 o (7] 1) 38
IR B SR b TS e T R % 1 OCFA
(o5 LS IR R D A 3G 3, SR 5 DR A — A AR
TR, Mo hEdh 0 o/L # % 10
g/L B, H VFAs ¥ i e KAH 40 7 o4 1 433. 6,
1915.9.2 259. 2 mg/L, OCFA {4 &5 5 et iy
67.4% 3B 73. 3% . 24 5 M 4k 223 = 20
o/Lint, VFAs e K FE R OCFA (18 5 b 3t
T RE, 2R R 2 206. 7 mg/L F166.0% , XY
Bl <10 g/L B, &l A R T VEAs 1y
A AT OCFA 1y 828R, T 24 i > 10 g/L B, 5y
EHE N VFAs f94: g1 OCFA ) BRLHEA —2
PARIE R . AN, &l A3 s VEAs ¥k i3k
KA B A . Y &l 0 o/L A,
VFAs Y I8 B i AR B ] R ROBE RS 6 K5 28
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Fig.2  Effect of oil content on VFAs yield and OCFA proportion
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Fig.3  VFAs components at the highest VFAs concentration
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Fig.4 Effect of oil content on SCOD concentration
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Fig.5 Effect of oil content on change of fats concentration
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Fig. 6 Effect of oil content on change of protein concentration
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Fig.7  Effect of oil content on change of polysaccharides
concentration
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Fig.8 Response surface 3D map and contour map
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